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RICHARD DUGALD GRAINGER, Esq. 

DEAR 8IR, 

Next to the indulgence of the best 
feelings of my own heart, nothing has 
afforded me snch unmingled satisfaction, 
as the kind Intimation of yoni* permission 
to allow me to dedicate tlie annexed ele- 
mentaiy treatise on Osteology, to the name 
of Grainger ! 

The rise, and inci-easing reputation of 
the Webb Street School, has constituted a 
new sera in the history of Anatomical pur- 
suits, and given a renewed impetus to the 
cultivation of the knowledge of tbo na^ 
tural structure, and diversified fnnctions 
of the organs of the human frame. 

The stimulus thus excited by thi.' ex- 
ample of your inestimable and deeply la^ 
luented brother, has not been lost upon the 
minds of the ardent and juvenilr. men hers 
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of your numerous class. His memoiy is 
enshrined in indelible characters in their 
grateful recollections, and his name will be 
enrolled \^dth honour in the future calendar 
of fame ! 

To him and yourself, I am proud to ac- 
knowledge, I owe all the information I 
possess upon a subject so interesting to the 
conscientious and intelligent Surgeon ; and 
if under your fostering auspices, the pre- 
sent work shall obtain a favourable recep- 
tion among the younger members of the 
profession, I shall consider my labour am- 
ply repaid, and with feelings of unfeigned 
gratitude and the highest respect, sub- 
scribe myself. 

Dear Sir, 
Yqur obliged Pupil, 

Henry Kemp Randell. 



• - » 



PREFACE 



The view which the author has enter- 
tained in sending the following pages to 
the press, has been to afford the student a 
eondse and familiar guide to the study of 
Osteology. 

An accurate acquaintance with the bonas 
is as essential to the study of the ligaments^ 
and the origins, insertions^ and functions 
of muscles, as these are again, to the rela^ 
tive, situation and course of the arteries; 
and indeed, correctly speaking, there is no 
part of the body in which this knowledge 
is not absolutely requisite. They fond the 
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haas or groundwork of all anatomical and 
sorg^cal knowledge, and without an inti- 
mate acquaintance with them, no man can 
justly merit the appellation of Anatomist 
and Surgeon. 

The author had at first intended to give 
a tabular arrangement of the important 
features of each individual bone, a course 
which is followed by all modem writers on 
•anatomy ; in certain parts it will be observed 
t^t he has adhered to this rule, but he 
has found from experience, that this does 
not always render the acquirement of par- 
ticular bones so easy as it was perhaps 
intended, and therefore, he has preferred 
giving (more especially in the bones of the 
head) a minute and clear description of the 
different parts in the oi'der that tb^y pi^ 
sent themselves to the eye: a rule whidi 
was followed in ia gi^at measure, by the 
late Edward :Grainger^ the i^tes^of wbA$^ 



lectures have aflForded no small share of 
assistance in the compilation of the work. 

But while in the spirit of candour and 
truth he makes this acknowledgment to 
the memory of a superior anatomist, and 
highly gifted teacher, justice to himself 
compels him to add, that he has not been 
a mere copyist, but has ventured to incor- 
porate original descriptions which his judg- 
ment has taught him to regard as more 
appropriate and distinctive. These con- 
ceptions he offers with great diffidence, 
and is only desirous that the work should 
rest upon its own merits. 



He has endeavoured to render the 
description as clear and accurate as pos- 
sible, and in a manner which he trusts will 
enable the student, by the assistance of the 
bones themselves, to obtain a complete 
knowledge of their peculiar characters. 



• • • 

IV 



To the student^ about to attend the faoB- 
pitals^ he hopes that it will be highly use- 
ful, inasmuch as it may forward him con- 
siderably iu the commencement of his 
dissections. And if on perusal it is found 
to be worthy of notice, he will be sufli- 
ciently recompensed, and led to hope that 
his exertions have not been ineffectual or 
useless. 



Botherhithe, Sept. 30th, 1928. 



A GENERAL DESCRIPTION 



OF THE 



BONES. 



OF THE SKELETON. 

There are two kinds of skeletons, viz. 
the artificial and the natural. In the na- 
tural skeleton, the bones are connected 
together by the ligaments; but in the ar- 
tificial, they are fastened to each other 
with wires, pieces of tin, &c. and by various 
mechanical contrivances. The latter is 
always used for describing the bones. 

The skeleton consists of three gmnd di- 
visions, viz. the head, lyunk, and extre- 
mities. 

B 



L$ die boos of die hrad are generally 
cmadered dhe niosl diflifqlt for die yoong 
sradent to aoqime a knovicdge o^ we 
dull first describe die tronk, then will 
foDow the bones <^ the extzemities, and 
lasthr those of the head. 

The trunk is dirided into three parts, 
viz. the ^Hne, thorax, and pehris. 

Tbe q>ine is fcHined of two pjnramids, 
which meet at thdr bases. Tlie npper py- 
ramid is the longest, and is formed of 
twenty-fonr bones, and these are called 
true vertebrae. The lower pyramid in the 
adalt is formed only of two bones, viz. the 
sacrom, and os coccygis. Bnt in the young 
subject it is formed of nine portions ; the 
sacrum bdng divided into five portions, and 
the OS coccygis into four; and these are 
called false vertebrae. 

On examining the spine in a perpendicu- 
lar direction, we find that it has several 
alternate advances and recessions in its 
course downwards. Commencing at the at- 
las, or first bone of the spine, it will be found 
to advance throughout the greater part of 
the neck^ till it reaches the top of the back. 



This is to give support to the trachaea, oeso- 
phagus, and great vessels of the head and 
neck ; and also to allow the muscles which 
lie close upon the fore part of the cervical 
column a greater power in bending the 
head forwards. Tracing its cotirse down- 
wards, it will be found to recede through- 
out the greater part of the back, in order 
to increase the space for the thoracic viscera. 
At the lower part of the back it again ad- 
vances, and continues to do so throughout 
the greater part of the loins. This is to 
give support to the abdominal viscera. At 
the lower part of the loins it a second time 
recedes towards the sacrum, in order to 
allow the weight of the body to fall per- 
pendicularly upon the base of the sacrum. 
The sacrum itself is concave, to increase 
the size of the pelvic cavity, and room for 
its contents. Lastly the lower extremity 
of the sacrum uniting with the os coccygis, 
advances to support the extremity of the 
rectum 

The true vertebrae are divided into three 
classes, viz. the seven superior, called cer- 
vical ; the twelve next, dorsal i and the 
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low them, as in the dorsal vertebrae. Last- 
ly, the foramen for the transmission of the 
spinal marrow, which is placed between 
the back part of the body and the arch, is 
triangular. 

From this general description of the cer- 
vical vertebrae, there are some exceptions. 
These exceptions exist in the first, the se- 
cond and the seventh. 

The first vertebra, called the atlas, is 
merely a bony ring, havitig neither body 
nor spinous process. In the place of the 
spinous process there is a small tubercle. 
Upon the fore part of the ring, internally, 
a small articulating surface may be distin- 
guished, which is connected with the pro- 
cessus dentatus of the second vertebra. The 
superior articulating processes are hollowed 
and face each other, in order to receive the 
convex condyloid processes of the occipital 
bone. The inferior articulating processes 
are nearly flat, and are placed horizontal- 
ly, in order that the atlas may roll upon 
the dentatus. Upon the inner «ide of the 
superior articulating processes are two 
small prominences, called tubercles, giving 



attachment to the transverse ligament 
which crosses behind the processus denta- 
tus, and confines it in its situation; and 
thus it divides the foramen of the atlas 
into two parts. The anterior part is occu- 
pied by the processus dentatus, and the 
posterior by the commencement of the 
spinal marrow : thus this ligament defends 
the spinal marrow from injury. Whenever 
from accident or disease it gives way, 
the head falls forwards, the spinal marrow 
is compressed, and instant death is the im- 
mediate result. The transverse processes 
are very strong, and are not bifid at their 
extremities, although they give attachment 
to some of the small oblique muscles of the 
head. Behind the superior articulating 
processes there is a groove which winds in. 
a horizontal direction. It transmits the 
vertebral artery, after it has traversed the 
foramina of the transverse processes, which 
here makes a wide and sudden turn to get 
into the skull. 

The next exceptions are in the dentatus, 
so named from its tooth-like process. 
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This process ascends perpendicularly, to 

.be received into a small articulating cavity 

upon the forepart of the ring of the atlas 

intei-nally ; and has anteriorly a smooth 

surface, corresponding to that upon the 

atlas. It has a conical termination, and 

is as thick as the little finger. Infenorly, 

near its root, it is somewhat contracted, and 

has upon its hack part (in some subjects 

— ^ore or less distinct) a groove, which is 

■Mjccupied by the transverse ligament. At 

iihe top it is rather pointed, and here gives 

^attachment to the pei-pendicular ligament, 

fcfhich passes to be inserted into the basilar 

Bprocess of the occipital bone. The supe- 

Lrioi- articulating processes ai'e nearly flat, 

1^ order that the inferior articulating pro- 

■jCesses of the atlas may roll i-ound upon 

J4hera, as the fore-part of a waggon does 

I Upon the fore carriage, only in the inverted 

lidirection, and the atlas, being threaded 

l-fu it were by the dentiform process, rests 

I upon the shoulders of the dentatus, and 

B there turns and performs all the rotatory 

I motions of tlie head. The transveree pro- 

Icesses are short, but are not bifid. The 




spinous process is short, thick, and forked, 
and is turned somewhat downwards, so as 
not to interfere in any degree with the ro- 
tation of the atias. The opening for the 
transmission of the spinal marrow is tri- 
angular. 

The last exception in the cervical verte- 
bree is in the seveuth. 

The seventh cervical a good deal resem- 
bles the first dorsal, and particularly in 
the length of its spinous process, which is 
not bifid, hut terminates in a tubercle or 
blimt point. The transverse processes are 
not bifid, and the foi'ainen in them is but 
small, transmitting a vein from the spina! 
n;iarrow, and not the vertebral arteiy. 
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•sal feriehrf^, or Second Class. 

The doreal vertebrae are larger than the 
cervical, and, on examination of the struc- 
ture of their bodies, appear to be more 
spongy, but are surrounded by a firm case 
of bone externally. They are rounded or 
convex anteriorly, and are slightly hol- 
lowed behind. They are flat above and 
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below. On each side of the body posteri- 
orly, and at the upper part, we may ob- 
serve a half articulating surface, and a 
similar half of one below, for connexion 
with the heads of the ribs. The articu- 
lating processes are placed perpendicularly, 
whilst, (let it be remembered) in the 
cervical they are placed obliquely; the two 
superior articulating processes face back- 
wards, whilst the two inferior face for- 
wards. The transverse processes are re- 
markably strong, and pass obliquely out- 
wards and backwards; and upon tht ex- 
tremity of each process there is a small 
articulating surface for articulation with 
the tubercles of the ribs. The ispmous 
processes descend obliquely downwards 
and backwards, and terminate in a tuber- 
cle or point. Upon the upper part of each 
spinous process there is a small ridge, or 
sharp edge, and inferiorly, there is a cor- 
responding excavation ; and when the spine 
is extended, this excavation inferiorly re- 
ceives the ridge of the same process below 
it, and thus all lateral motion is completely 
prevented by the processes locking down. 
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as it were, upon one another. The foramen 
for the transmission of the spinal marrow, 
in all the doi*sal vertebrae, is nearly circular. 

The exceptions to this general descrip- 
tion of the dorsal vertebrae exist in the 
first, the tenth, elfeventh, and twelfth. 

In the fii-st ddrsal there is a whole 
articulating surface at the upper part, 
for connection with the whole of the 
head of the first rib : below it has half an 
articulating surface for half the head of the 
second rib. In the tenth dorsal there is 
half an articulating surface at the upper 
part, for half the head of the tenth rib, 
but no articulating surface inferiorly. 

Upon the eleventh and twelfth dorsal 
vertebrae there are whole articulating sur- 
faces, receiving the heads of their corre- 
sponding ribs. There are no articulating 
surfaces upon their transverse processes, 
because the two last ribs have no tubercles ; 
so that the connection between the two 
last ribs and two last dorsal vertebrae, is 
only with their bodies, and not with their 
transverse processes. 
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Lumbar Vertehrcey or Third Class^ 

The bodies of the lumbar vertebrae com- 
pletely resemble the dorsal, excepting that 
they are larger, and are more spongy in 
their internal structure; although sur- 
rounded by a film osseous case externally. 
They are much rounded anteriorly, but 
posteriorly they are nearly flat. They are 
also flat above and below. The superior 
articulating processes are, like the doi*sal, 
placed perpendicularly; and are hollowed, 
and face each other. The inferior are 
slightly convex, and face from each other. 
The transverse processes pass nearly hori- 
zontally outwards from the arch ; they are 
long and slender, giving attachment to the 
abdominal muscles. The spinous proces- 
Bes, in the two first lumbar pass down- 
wards and backwards, but in the three last 
they pass directly backwards, and termi- 
nate in a perpendicular obtuse edge. The 
foramen for the transmission of the spinal 
marrow is nearly triangulai* in the upper 
lumbar, whilst in the lower it is completely 
so, and transmits the lotver portion of the 



spinal marroW) which here splits into nu- 
merous fibrilla, and foi'ms what is called 
the Cauda equina. 

^B** INTERVERTEBRAL SUBSTANCE. 

"^"The intervertebi'al substance is placed 
between two adjoiuiug vertebrae. It ap- 
pears to he intermediate between cartilage 
and ligament, and is commonly called a 
ligamento cartilaginous structure (though 
improperly, for it is neither ligament nor 
cartilage) : internally, and in the centre, it 
is nearly semifluid, and is there but very 
little compressible. Anteriorly it appears 
to consist of elastic lamella, and adheres 
very firmly to the face of each vertebra, 
and is attached also very firmly to each by 
strong ligamentous matter. It increases 
in quantity as the vertebrae deiscend, though 
it is not strictly proportioned to the size of 
the vertebra;, being more abundant be- 
tween the cervical, in proportion to their 
size, than between the lumbar. It possesses 
so much elasticity externally, that if the 
body be bent to one side, it immediately 
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yields; but the moment the position is 
changed, it returns by a powerful resilition 
to its original dimensions. By its firm 
connection with the diflFerent vertebrae, the 
motions of the spine are rendered more 
secure. It is one of the wisest provisions 
in nature, for by its elasticity, all shocks 
in leaping, or from falls, are effectually 
prevented from injuring the spinal mar- 
row, or producing luxation of the verte- 
bral joints. 

MOTIONS OF THE SPINE. 

The motions of the spine are very con- 
siderable, but the degrees of motion vary 
with the forms of the different vertebrae in 
each part of the spine : it is most extensive 
in the neck, it is more limited in the loins, 
and in the back scarcely any exists. The 
head performes all the nodding motions 
upon the first vertebra of the neck (the 
atlas). The rotatory motion of the head is 
eflfected by the atlas rolling upon the den- 
tatus. All the lower vertebral of the neck 
allow of flexion and extension, and of slight 
lateral motion ; and by their assistance the 
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nodding and rotatory motions of the head 
are much increased. In the dorsal ver- 
tebrae only flexion and extension are al- 
lowed, but in the lumbar, in addition to 
flexion and extension, slight lateral motion 
is permitted: so that there is a general 
twisting and bending of the whole spine. 
When the body is bent forwards, the weight 
falls upon the anterior part of the bodies 
of the vertebrae ; but when extended back- 
wards, the weight is principally thrown 
upon the back part of the bodies, and also 
upon the articulating processes. When it 
is bent laterally, it is partly thrown upon 
the one and partly upon the other. 

The spine supports the head, neck, and 
upper extremities ; in connection with the 
ribs it forms the thorax ; and it furnishes 
a bony canal in its centre, lodging the spi- 
nal marrow. 



BONES OF THE THORAX. 

The thorax is composed of thirty-seven 
bones, viz. twelve dorsal vertebrae, (already 
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BONES OF THE THORAX. 
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rib to the back part of the transverse pro- 
cess of the vertebra. Someway beyond 
the second tubercle is seen the angle^ 
formed by the rib as it passes from the 
spine, taking a sudden curve forwards. 
The remaining portion of the rib is called 
the body, and upon the anterior sur- 
face of the body there is an imperfect 
rough socket, vhich receives the carti- 
lage, connecting it to the sternum. The 
upper surface of the body is rounded and 
convex, whilst the under surface is recog- 
nized by its sharp edge. Upon the under 
edge of each rib is seen a large and deep 
^oove, which lodges the intercostal artery 
and vein. This groove is most distinct 
near the spine. 

There are to this general description of 
the ribs, as in the vertebrae, certain excep- 
tions. These exceptions will be found in 
the first, the eleventh, and the twelfth. 

The first rib is remarkable for its thick- 
ness and strength, for its peculiar position 
(being placed nearly flat), and for its circu- 
lar shape, forming nearly two thirds of an 
imperfect circle. It has no angle, and 



does not possess that contorted appearance 
which the rest of the ribs have in com- . 
inon, more or less. Upon its head there I 
ie an articulating surface, without any 
oblique ridge. Upon its fiat upper surface 
there are two large gi'ooves (sometimes 
hardly distinguishable), transmitting the 
subclavian arteiy and vein, just before it 
takes the name of axilai^y artery. The 
groove for the artery is placed nearest the 
shoulder. It has no groove on its under 
surface for the intercostal vessels. Upon 
the heads of the eleventh and twelfth ribs, 
there are also whole articulating surfaces, 
corresponding to those upon the two last 
dorsal vertebrae. They have no tubercles. 
The intercostal groove in the eleventh rib 
is nearly indistinct, and is quite so in the 
twelfth. 

The cartilages of the ribs complete the 
form of the thorax, and form all the lu- 
nated edge of that cavity ; and it is from 
this cartilaginous circle that the greater 
muscle of the diaphragm has its chief ori- 
gin, forming the partition between the 
thorax and abdomen. They are connected 
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to the aoterioi" extremities of the ribs by 
imperfect joints, which are hable to luxa- 
tions from falls or blows. They are im- 
planted into the sternum by round socket*, 
which may be difitiiiguislied upon each side 
of that bone. The cartilages of the first 
and second rib descend to touch the ster- 
num. The cartilage of the third rib is di- 
rect. Those of the fourth, fifth, sixth and 
seventh ribs rise upwards in proportion to 
their distance from this central one. The 
first five ribs have independent cartilages ; 
the eighth, ninth, and tenth ribs, run their 
cartilages into the cartilage of the seventh 
rib. The eleventh and twelfth ribs have 
their cartilages small, unconnected, loose, 
and floating. 



MOTIONS OF THE RIBS, 

The extent of motion increases as the i 
ribs descend. Thus the first rib is the most 
fixed, whilst the last true rib (the seventh) il 
moves extensively. In inspiration the riba •[ 
ascend, and their under edges are thro\Kj£ 
outwards ; and thus the cavity of the 



thorax is considerably enlarged. In expiiu- 
tion they return to their former situation. 



THE STERNUM. 

The sternum completes the osseous ca- 
vity of the thorax anteriorly. It is spongy 
in its sti'ucture, and is divided into three 
portions ; but the third portion is only os- 
sified in old age, and is called the carti- 
lage ensiformis vel xyphoides, ft'om its 
supposed resemblance to a sword's point. 
In the young subject, it consists of eight 
pieces, and even in old age it is fairly divi- 
sible into three. This bone is placed in an 
arched direction from above, downwards. 
It is slightly convex upon the fore part, 
and slightly concave behind, and thus it 
corresponds to the shape of the ribs. 

The first portion is cordiform in shape. 
Upon the upper and back part of it, is 
seen a notch or excavation, transmitting 
the trachea as it enters the chest. Upon 
each side of this notch we find an articu- 
lating surface, receiving the sternal extre- 
mities of the clavicles. Between the ends 
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of the clavicles and sternum there is an 
intermediate cartilage placed, called inter- 
articular, connecting them together. Be- 
low these surfaces for the clavicles we find 
a ' depression on each side, receiving the 
cartilage of the first rib, and a half of one 
below, receiving half the cartilage of the 
second rib. Inferiorly there is a rough 
surface, connecting it to the upper part 
of the second portion. 

The second portion is about four or five 
inches in length. It has a rough surface 
superiorly, connecting it to the imder part 
of the first portion ; also at its lower part 
there is another surface, connecting it to the 
cartilago ensiformis. On each side of the 
bone are seen excavations receiving half 
the cartilage of the second rib, the whole 
of the third, fourth, fifth, sixth, and half 
the cartilage of the seventh rib. 

The ensiform cartilage is about an inch 
and a half in length, and is rather of a 
triangular shape, sometimes the extremity 
is bifid, and in some persons it projects 
very much. Upon the upper part there is 
a rough surface connecting it to the uu^ier 
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part of the second portion, and upon each 
side there is a small excavation, receiving 
half the cartilage of the seventh rib. 

The motions of the sternum are entire- 
ly influenced by those of the ribs. In in- 
spiration it advances, and in expiration 
it returns to its natural situation. 



BONES OF THE PELVIS. 

The pelvis in the adult is formed of four 
bones, viz. two ossa innominata upon the 
fore part and sides, and the sacrum and os 
coccygis, behind. 

In childhood, and in the foetus, the ossa 
innominata consist of three portions each. 
The sacrum also consists of five portions, 
and the os coccygis of four, as has been 
before mentioned. But in the adult, these 
divisions no longer exist, though the marks 
of their original separation generally re- 
main more or less distinct. 

The three portions of the os innomina- 
tum have received the following names. 
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The upper part n calkd tiie ihmiii; the 
lower and posterior part, the iscluiim; 
and the forepart the pnbis. This diyisicai 
is always retained in deBcribing- the Ixmes 
of the pelvis. 

The ileum forms the upper and largest 
part of the hanndi bone, and wing* of the 
pelvis. Upon the upper part we find the 
crista or spine ; this passes in an arched 
direction from before, backwards. It con- 
sists of two labia, to which the abdominal 
muscles are attached. The spine is bound- 
ed both anteriorly and posteriorly by two 
processes, viz. the anterior and superior 
spinous process, to which, the tensor, va- 
gina, femoris, and sartorius muscles are 
attached ; and also the iliac e}ctremity of 
Poupart's ligament. Below is seen the an- 
terior and inferior spinous process, to 
which, the short head of the rectus femoris 
is attached. Posteriorly, are seen the pos- 
terior spinous processes, superior and in- 
inferior, less distinct than the anterior, and 
to these, ligaments are attached, tying the 
the ileum to the sacrum, and to the last 
lumbar veitebra. The outer part of' the 
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ileum is called the dcMimm^ and upcm this 
thei'e are several elevations and dqwemims, 
giving attachment to the glntaeos medios 
muscle. There is also an impafeet semi- 
circulai* lidge^ about two inches bdow the 
cidsta^ lYhich gives origin to the glntaens 
minimus. The internal part of the ileum 
is hollowed, and forms the venter or fossa 
iliaca, giving origin to the iliacus intamus. 
The venter is bounded inferiorly by a line, 
which commences from the pubis. It 
foims the brim of the pelvis, and is called 
the linea ileo pectinea vel innominata. Be- 
low this line posteriorly, there are two 
large rough surfaces, the anterior of which 
unites the ' ileum with the sacmm, and to 
the posterior large masses of ligament ai'e 
attached, firmly t3ring the bones together, 
and effectually preventing motion in that 
part. The lower and anterior portion of 
the ikum, forms the upper and outer part 
of the acetabulum. This is smooth inter- 
nally, for connection with the bead of the 
OS femoris; and rough externally, being 
marked by the attachment of the capsular 
ligament of the hip joint. Posteriorly, be- 
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tween the lower part of the bone and the 
posterior, inferior spinous process^ there is 
ati excavation, which, when the bone is 
united with the ischium, assists in form- 
ing a large portion of the sacro ischiatic 
vel sciatic notch. Upon the inner part of 
the bone, just above the linea ileo pectinaea 
there are several holes, transmitting arte- 
ries to nourish the interior of the bone. 
There are also similar holes upon the do^ 
sum for the same purpose. 



ISCHIUM, OR SECOND PORTION. 

The ischium is placed perpendicularly 
under the ileum, and is the lowest point of 
the pelvis upon which we sit. The upper 
part of it forms the lower and largest piart 
of the acetabulum. This is smooth mteivf 
temally where it is connected with the 
head of the os femoris, and it is marked by 
the attachment of the capsular ligament 
externally. On a leVel with the lower part 
of the acetabulum, we find the spinom 
process^ projecting backwards and inwao^ 
and, to it the superior sacro soiatiOiligBr* 
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ment is attached. Bdlow iHm process the 
b<X!e becomes expanded, and fprms the 
tuber ischii ; 9Xkd upon the back part of 
the tuberosity, the inferior sacro sciatic 
ligament is inserted. Jli^ tuberosity is 
broiader posteriorly than anteriorly. To 
the broadest pai% the s^ffidmembranosus, 
semitendinosuB, and biceps- fl^cor cruris 
ffinscles are attached. In the sitting pos- 
ture, the body rests upon the narrow and 
anterior part 'Of the tuberosity. Between 
It and the spinous process there is a groove, 
through which the obturator intemus mus- 
cle leaves the pelvis, and the internal pudic 
blood-vessels ^and nerves re-enter the pel- 
vis. Between the tuberosity and acetabu- 
lum there 'is a second groove through 
which the tendon of the obturator exter- 
nus muscle passes to it3 insertloiju From 
the tuberosity the ramus or eras proceeds, 
and' ascends upwards and inwards, to meet 
the 'Cms or descending ramus of the pubis. 
The inferior 'edge -of the orus is roiigh, 
giving attai^hment to the crus penis. The 
superior edge is thin, where it forms a 
part'of 'the foramen ovale vel thyroideum. 

c2 
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Upon examining the intenial part of the 
tuberosity an imperfect groove is seen, 
which continues its course along the inner 
side of the ramus of the bone, and trans- 
mits the internal pudic artei-y. Whenever 
this vessel is wounded in the operation of 
lithotomy, a fatal haemorrage is always li- 
able to ensue ;■ and it can only be restrain- 
ed, by making firm and uninterrupted pres- 
sure for some hours with the forefinger, a 
little padded. The finger must he passed 
through the wound in perin^o, and firmly 
pi'essed upon the vessel where it lies in 
close contact with the bone in the groove 
just described. The snrgeon to whose 
care the patient is committed, should be 
frequently relieved by an able assistant. 



THE PUBIS, OR THrRD PORTION, 

Is the smallest of the three, and forms 
the most anterior part of the haunch bone. 
Upon the inner and forepart, there is a 
rough surface, which is connected to a lU 
gamento cartilaginous structure, interven- 
ing between the ossapubeSj and connectii 
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them together, forming what is called the 
symphisis pubis. Nearly an inch to the 
outei' side of the symphisis, there is ii 
tubercle, to which the pubic portion of 
Poupart's ligament is attached. ITie most 
external part of the bone forms the most 
internal part of the acetabulum, which, like 
the two other portions of the os inuomina- 
tum, is smooth internally for connection 
with the head of the os femoris, and rough 
externally, being mai-ked by the attach- 
ment of the capsular ligament. That por- 
tion intervening between the tubercle and 
acetabulum, is called the body, which is 
slightly excavated and smooth, for tht- 
transraission of the femoial vessels and 
nerves, the artery being placed most exter- 
nally. Upon the under part of the body «jf 
the bone there is a notch, which, when 
united with the ischium, forms the foramen 
ovale. This, in the recent subject, is com- 
pletely filled up with a ligament, called 
the obturator, which has a small o[>eninK 
at its upper part for the transmiiiwon of 
the obturator, blood-vesseU, rmd lifrvc. 
From the tubercle, the linca iff" [>(;flin«*ii 
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commenees, and^ uniting witli the ilemiy 
it passes back wards as &r as the sacro iliac 
symphisis, forming the brim of the pdim 
To the commencement of thi& line^ Gim- 
bemafs ligament is attached. From the 
nnder part of the symphisis, the ramud or 
cms commences^ running downwards, out- 
wards, and backwards, to unite witli the 
ascending ramus of the ischium. 

OS SACRUM. 

Is triangular in shape, being expanded 
above, and contracted below. Its anterior 
surface is tolerably smooth and conoave. 
This concavity increases the rocnn for the 
pelvic viscera, and favours the desceitt of 
the head of the child in parturition. The 
back part has been described as being irre- 
gularly convex and rough. There is a solid 
portion of bone running down the centre, 
which forms the body. Upon this antm- 
orly, are seen four transverse lines, which 
indicate the points of separation in the 
young subject. The top of the body pro- 
jects very much forwards, forming, whaft is 
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^he last J»nabw yprtffl>i^>.3?h§:F«H)mfl»t^gn(y 
ifi jl^enedx tp ^^low/tbe last liui)l]ifir ip 
lay flat upon upo^ it ^ Bd^nd ^t^^ V^^ 
there, are two articulating pr^q^gses,; t%^ 
face a little towards ^oh qther^; andvi3i^ 
ceive the inferior articulat^ig ^prq^^i^i^seigi. pf 
the last lumbar vertebra. On each side of 
the base^ there are two large transverse 
processes^ called the alae, or wings of the 
bovie ; and upon each of thes§ is seen an 
extensive ^ surface^ by whicb the bone 4s 
joined to t&e ileum, forming the sacro 
iliac symphisis. Posteriorly to this juivc- 
Jtion ligaments are attached, firmly tying 
4iUe bones together ; and these are called 
the sacro iliac ligaments. Below the alae 
' im each side, are two abrupt prqjecttcms 
x)f the bone, called tubercles, giving at- 
itacbment to the sacro ischiatic Hgameltfts. 
On the foi-epart of the bone, and on jeach 
(^ide of the body, are seen four foramina, 
anfd ;below the last foramen, on eaqh side, 
ithere is a distinct iiotch or exoavation, 
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which, when the bone is joined to the os 
coccygis, is completed into a foraaMMeo^Ja 
means of aligament. The three app^rforanff* 
na^ on each side, are the larger, andtfan^t 
nerves, which chiefly form the great sciatic. 
Hie two smaUer only give passage ^fb 
nerves, ramifying about the rectum tkM 
parts in the neighbourhood. Running do«* 
the centre of the bone posteriorly, is' se^ 
the spine. Hiis sometimes ta*miXKite^ifi 
a projecting point, or most commonty^ 
a bifid extremity. Occasionidly Chef ls§^ 
of the sacrum is wanting. There are ifSttft 
pmrs of foramina on the back part^ #hi(^ 
correspond to those in front. These ifi 'ftfe 
recent subject, are nearly filled -up 'Mifi 
ligament, merely transmitting small nttr^ 
and blood-vessels, and thus rendering the 
bone lighter. Upon the lower part of IChe 
bone there is an oblong process, covered 
with an imperfect articulating surface, by 
which it is received into a hollow, ip, the 
upper part of the os coccygis. The open- 
ing for the transmission of the spinal mar- 
row, or canda equina, as it is here more 
properly called, is triangular. 
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OS COCCYGIS, 



(So named from its resemblafice to a Cuckooes bill) . 

This bone is, like the sacrum^ triaiigu- 
lar in shape^ although much curved ante- 
riorly. The base of the triangle is above, 
and it contracts to a point inferiorly. Su- 
periorly there is an excavation^ receiving 
the lower end of the sacrum. Upon the 
sides^ and upper part, ai*e seen two trans- 
verse processes, for the attachment of li- 
gaments, completing the notches on each 
side of the saci-um, inferiorly, into two fo- 
ramina. In the centre, are three transverse 
lines^ M'hich mark its original division in- 
to four pieces. This bone support^ the ex- 
tremity of the rectum^ and is said to pre- 
vent loipture of the perinaeum during 
pai'turition. 



FORMATION OP THE ACETABULUM. 

This cotyloid, or cup-like cavity, is 

' formed by three bones, ali-eady described, 

viz. the ileum, ischium, and pubis. But 

as they do not enter into its formation in 
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equal proportions, cue forming more and 
another less, it is usual, for the better des- 
.cription, to divide it into fifths ; and it is 
Ijthen found, that the ileum forms two 
'nfths, the ischium rather more than two 
■fifths, and the pubis scarcely one fifth. 
This cavity is deepest at its upper and 
outer part, or, more precisely speaking, 
posteriorly and inferiorly to the anterior 
and inferior spinous process of the ileum. 
It is most superficial just above the fora- 
men ovale, and at this part the bony edge 
is deficient, forming a notch, Avhich is 
completed into a foramen by means of the 
Tansverse ligament. Through this fora- 
men the vessels nourishing the joint and 
head of the bone enter. 

Foramen ovale vel thyroideum is formed 
the ischium and pubis. In the recent sub- 
iect it is almost entirely filled up with a ligar 
ment, called the obturator, except at the 
ipper part, where an openiugis almost inva- 
iably left for the transmission of the obtu- 
rator, blood-vessels, and nerve. Its principal 
le seems to be to lighten the pelvis, and 
allow the soft parts to recede a little 
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THE a\CRO SCIATIC, OR ISCHIATIC NOTCH, 

.-, Is formed jof the ileum, ischiijip,;; Sffld 
: fldcrum^ auii occiasiougjily the q^ coQpyf is 
.^assists. By the addition of tjhe sacro is- 
:<i![hiatjbc ligaments, thi^ notches formed 
, injtQ twp foramina, an upp^r ^ijid 3. lowgr. 
^Thfi: upper is the lai:gest^ , Siud j^'pugh it 
. jtb^ pyriformis muscle leaves \j^ ppJsi^ 
.r^anii above it, the glutaeai /arfieyy aft4 vein, 
:,Alid superior glutseial . ijjerve. , Pelow ,tbe 
jjiiusele thp.inferior gluteeal nei-yft.the js- 
ghiatip artery, Krein, and nerve^ j^(i the 
internal pudic artery, vfiin, ^s^ ,nei*ve. 
.; Through the lower openiiiig, the.tisiwipn of 
. the pbtm-atoj' . internus muscle qu^^s the 
i^^vis ; janii the internal pudic bjood-ives- 
. jB^lgi and nerve rcr^nter the pelyis, 
. v.jBxe hones of the pejvis havij^ig been, de- 
aoribod, WjQ now couxie to speak of ij;g di- 
. yisigii8.> . . . ■, 

: ... '?^e V^X^ 13 diyi(Jed jxtf o tWQ spaijes, an 
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ilirhich is formed on each side 1 
[ Ueo pectinsea, or linea innoininata ; 
L postCTiorly, by the base of the sacrum. Tliis 
I line supports the iinpregiiated womb. The 
I U|)per space is occupied by muscles and the 
I tetestines ; the lower by the bladder and 
■"^etuin, and in the female by the aoim- 
I pregnated ntenis and vagina. 

The marks of difference between the 
I male and female pelvis are the following ; 

The male pelvis, though large, firmly os- 

l^fied, and consequently veiy strong, has 

l-Tery narrow openings. The bones are much 

I Stronger than those of the female and the 

[aloe of the ilea are nearly erect; whilst in 

I the female they are widely expanded, and 

i SO thin, OS to be in the centre, almost 

Kmi-transparent, and thus increasing too, 

he size of the pelvic cavity. The aceta- 

t)ula are much more closely approximated 

lin the male than in the female, and the 

Fthighs, being thus in a direct line with the 

fbody, the step is rendered graceful and 

I firm. In the male the shoulders are broad 

) and the haunches small, but very strong. 

11 the female the shoulders ai'e nairow, but 




f,^raceful and round, the liaiiiiches are broad, 
the thighs round and large. The acetabula 
ai-e much more widely separated, the knees 
are tims caused to approach each other, and 
the step is rendered unsure. Women of the 
most beautiful fonn walk Math a delicacy 
and feebleness which we acknowledge as a 
beauty in the weaker sex. But the chief 
marks of distinction between the two pelves 
are in the form of the sacrum and size of 
the outlet. 

The sacrum of the female compared with 
the male, is very nearly straight, and is 
much wider, whilst in the male it is con- 
siderably cui*veiL 

The tuberosities of the ischia in the fe- 
male are much more widely separated, an<l 
the avch of the pubis, considerably expand- 
ed, thus the size of the inferior aperture is 
increased. 

Although there are four points of junc- 
tion in the pelvis, viz. the sacro iliac sym- 
phisis on each side, the symphisis pubis, 
and the sacro coccygeal joint, yet properly 
speakingjthei'e is but one articulation, which 
is tbe last mentioned. The others in the male 
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are frequently anchylosed, and even in the 
female there is only a slight yielding at the 
symphisis pubis, and a corresponding one 
-at the sacro iliac symphisis. In the sacro 
'-coccygeal articulation, however, there is 
-motion backwards and forwards, and thus 
during parturition the outlet of the pelvis, 
by the recession of the coccyx, will be in- 
creased posteriorly to the extent of an inch. 
" The pelvis supports the spine, and moves 
' vciy extensively upon the heads of the 
■femurs. 



BONES OF THE EXTREMITIES. 

DESCRIPTION OF THE BONES OF THE 
UPPER EXTREMITV. 

The upper extremity is divided into the 
shoulder, upper arm, fore arm, and hand. 

The bones of the shoulder are two in 
number, viz. the clavicle and scapula. 

THE CLAVICLE 

Is placed upon the upper part of tlw 
riphestj extending from the sternum hpri^m- 
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tally oiitwai'ds to the top of the shoulder. 
The sternal end is triangular in shape ; the 
base of the tnangle being placed above, 
and the apex below. To the apex a liga^ 
ment is attached, which crosses behind the 
fii'st portion of the sternum, to the apex 
of the opposite clavicle, tying them to each 
other; this is called the inter-clavicular li- 
gament. Upon the stei-nal extremity there 
is an articulating surface, which receives 
a cartilage intervening between it and the 
first portion of the steinum, the use of 
which is to facilitate the motions at that 
part. Upon the under part of the sternal 
end there is a rough surface, which gives 
origin to a ligament, tying the bone down 
to the first rib. The body of the clavicle 
arches forwards and then backwards, being 
shaped like an italic f. The sternal por- 
tion of the body is round, whilst the sca- 
pular, or outer portion, becomes expanded. 
Upon the scapular end, posteriorly, there 
is a small flattened sm'face, by which, with 
the addition of a small cartilage, it is ar- 
ticulated to the inner side of the acromion 
process of the scapula. Upon the under 
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part of the scapular extremity there is a 
rough surface, giving attachment to a liga- 
ment, tying it to the coracoid process of 
the scapula. Upon the back part of the 
bone, near the shoulder, we find one or two 
foramina, transmitting the nutrient ai-teries 
of the bone. The clavicle moves npwank 
and downwards, backwards and forwai'ds, 
according to the motions of the shoulder ; 
and by its throwing the scapula to one side, 
it considerably increases the motion of the 
arm. It is the only connection, by means 
of bone, of the upper extremity with the 
trunk. 



THE SCAPULA, OR BLADE BONE, 

Is a thin bone resting upon muscle, and 
connected to the trunk solely by means of 
the clavicle. It is situated obliquely, upon 
the back part and sides of the chest, ex- 
tending from the second rib to the seventh. 
It is triangular in shape ; the base being 
formed by the upper part of the bone, and 
the apex by the lower pait. It has three 
costs or edges^ viz. the superior, or short- 
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est^ which is placed above ; the inferior 
costa is placed anteriorly ;' the posterior, 
which is the longest of the three, is called 
the base. It has also three angles ; a sii^ 
perior, anterior, and inferior. The superior 
angle is placed between the superior costa 
and upper part of the base ; the inferior 
between the lower part of the base and in- 
ferior costa, and the anterior bietWeen the 
superior costa and upper part of the infe- 
rior costa. This angle is covered by the 
glenoid cavity. The outer part of the botie 
is called the dorsum, and is divided into 
two unequal spaces, or fossa spinati, by 
means of the spine. The upper, which is 
the smaller, is called the fossa supra spi- 
nata, and gives origin to the supra spinatus 
muscle; the lower, the largest, is called fossa 
infra spinata, and gives origin to the infra 
spinatus muscle. The spine commences 
from the posterior costa or base ; it passes 
obliquely upwards and foi-wards, and be- 
coming expanded anteriorly, it forms the 
acromion process. Upon the inner side of 
this process a small convex articulating 
surface is seen, by which it is articulated 
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to the scapafaur eati c mity of the daTidt 
The M^ole of the spine is rongii^ reeei viag 
the insertion of die trapezhiSy - and alao 
giving origin to the deltoid muscles. 

Upon the anterior angk is seen, (as has 
been stated), the glenoid cavity. This cavity 
is of an oval shape and is very shallow, bntitis 
deepened by a cartilage. It is covered with 
an articulating snr£lce for connexion with 
the head of the hnmems. This snr&ce is 
narrow above, but broad below, but is not 
near bo extrusive as that found upon the 
head of the humerus. Around the edge of 
this cavity there is a rough edge, marked 
by the origin of the capsular ligament. 
At the upper part of it there is a small pror 
Jeotion, which has roceived the n^me of 
tubercle. It gives origin to the tendon of 
the long head of the biceps muscle. That 
part of the bone behind the glenoid cavity 
ii contracted, and forms the cervix scapor 
1m9. Fram the inner and upper portion of 
the cei*vix, the coracoid process projects, 
puMing nearly horizontally forwards, and, 
At its extremity it becomes curved a little 
downwards, to give origin to the short 
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head of the hiceps and corico braehiali^ 
muscles. To the inner side of the glaioid 
cavity^ between the root of the comcoid 
process and superior costa, is seen the 
notch of the scapula. This, in the recent 
subject, by means of the posterior ligament 
of the Scapula, is completed into a fora- 
men, transmitting the superior dorsal arte- 
ly of :the scapula, its accompanying vein 
and nerve. Veiy frequently, however, the 
aitery passes over the ligament, instead of 
going under it. The internal part of the 
bone, called the venter, is irregularly con- 
cave, and has several rough lines passing 
obliquely across it, which give origin to the 
fibres of the subscapularis muscle. Its base 
internally receives the insertion of the seri- 
ratus major anticus, and externally the 
rhomboidei — its superior angle, the levator 
scapulae ; its inferior, a slip, occasionally of the 
latissimus dorsi. It also gives oi-igin to the 
tei^es, major and minor muscles* The scapula 
moves upwards and downwai*ds, also back-- 
wards and forwards, and it may be a little 
rotated ; and thus the motions of the arm 
are inci'eased. The motions between the 
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Mapnla and clavicle are very mucb cod^ 
fined ; indeed this mav be considered as a 
fixed pcnnt, the clavicle serving as a shafts 
or axis^ and its principal motions being 
performed at its jmiction with the stemnm. 



OS HUMERI VfiL OS BRACHII^ 

Is one of the truest cylindrical bones. 
The npper part of it is expanded^ and 
forms the head. Upon this is seen an ex- 
tensive articulating sur&ce^ which is re- 
ceived into the glenoid cavity of the sca- 
pula. Below the head there are two tubercles^ 
a greater and a lesser. The greater is pldced 
upon the outer part of the bone^ and i^ 
rather inclined posteriorly; the lesser is 
placed more anteriorly. Upon the greater 
tubercle three surfaces are generally enu- 
merated (in 8ome bones more distinct than 
in others), receiving the insertions of the 
supra spinatus, infra spinatus^ and teres 
minor muscles. Upon the lesser tubercle 
there is but one surface, receiving the in- 
sertion of the subscapularis. That part of 
the bone between the head and the ttibef- 



cles is somewhat contracted, and forms the 
aDatomical cervix. What is meant bythesur- 
gical neck, is that part between the tubercleti 
and the commencement of the shaft. The 
anatomical neck is rough, for the attach- 
ment of the capsular ligament of the joint. 
Between the two tubercles the bicepital 
groove is placed, which transmits the ten- 
don of the long head of the biceps muscle, 
in its course downwards, to join the second 
head, cuising from the coracoid process of 
the scapula. This groove is bounded on 
either side by two ridges. Into the outer 
of these ridges the pectoralis major is in- 
serted ; into the inner, the latissimus dor- 
si and teres major, or the muscles which 
form the boundaries of the axilla. The 
shaft of the bone is twisted, and it becomes 
expanded ioferiorly, tenninating in two 
projecting processes, called its condyles 
(external and internal). Upon the middle 
and outer part of the bone there is a rough 
surface, which receives the insertion of the 
the deltoid muscle. Opposite to this, on 
the inner side, is seen the foramen, which 
transmits the nutrient artery. Pi-oceeding 
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upwards from the condyles, lire seen two 
ascending oblique ridges, which form points 
of attachment for the inter-mnscular liga- 
inevits. The external ridge and condyle 
also gives origin to the supinator radii lon- 
gus and extensor mnscles of the fore arm ; 
whilst the internal ridge and condyle gitfe 
ori^n to the pronator radii teres and flexttt 
muscles of tbefore arm. Of the two condyles, 
the internal is much the largest, and has 
a projecting process ; and behind this is 
seen a groove, transmitting the ulnar 
nerve. Upon 'the condyles inferi6riy,''t!*ere 
are two distinct articulating surfaces. The 
intemai of these is by far the most eslien^ 
sive, and fotms a iw^mplete trochlear or 
hinge in connection w*tb «he ulna» The 
external is convex, and foi*ms a ball, wbicM 
is received into a socket upon the head of 
the radius. Above the condyles there *re 
two excavations (cavities), one before and 
the other behind. The one in front is t^ 
smallest, and receives the coronoid process 
of the ulna in flexion of the fore arm, the 
other behind is much larger, and receivt^ 
the olecranon of the ulna, in extension ctf 
the fore arm. 




FORMATION OF THE SHOULDER JOINT. 

The shoulder joint is formed by two 
bones, viz. the scapula and os humeri. In 
consequence of the shallowness of the gle- 
noid cavity, and the extensive articulating 
surface formed upon the head of the hume- 
rus, motion is etfected in every direction, 
either upwards and downwards, backwards 
and forwards, or outwards and inwards; 
and it may also be rotated in every direc- 
tion. The motions which it performs are free, 
quick, and easy, but the joint itself is too 
Bupra^cial to be strong, and wei"e it not for 
the scapula sliding easily upon the muscles, 
covering the ribs, and thus eluding force, 
it would be in danger of being seriously 
injured from slight shocks or falls. It is 
however not altogether unprotected. Na- 
ture has performed her part in endeavour- 
ing to screen it from injury, by supplying 
two strong processes, viz. the aci-onnon 
and coracoid; and she has additionally 
strengthened it by strong tendons, muscles, 
oaeat^. - - 
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BONES OF THE FORE ARM, 

Are two in number, viz. the i-adius, pass- 
ing down upon the outer side, and ttie 
Wna upon the inner. 

The Ulna, 

So named from its being often used as a 

measm-e, is the longer of the two. It i;* 

much expanded at the upper part, and 

considerably contracted below. It is lengtli- 

li#ned at its upper and back part by the 

l^olecranon process, which receives the in- 

I laertion of the triceps extensor cubiti muscle, 

and partially that of the anconoeus. On 

li.the fore part of the bone, about an inch 

L-toelow this process, we find another, called 

4he coronoid process; and this receives the 

^linsertion of the brachialis interaus. The 

avity placed between these two processes 

9 called from its resemblance in prafile to 

..the letter s the greater sigmoid cavity of 

I. the ulna, to distinguish it from a smaller 

This cavity is covered with an arti- 

lulating surface for connection with the 
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internal condyle of the hnmeras, which it 
embraces so closely that it allows not the 
smallest degree of lateral motion. Chi the 
ludial side of the bone^ below this oavity, 
is seal the lesser sigmoid cavity of tbe «U 
na, and this allows the head of the radius 
to roll upon it in the rotatory motions of the 
arm. On the back part, below the olecra- 
non process, there is a smooth and some- 
what triangnlar portion of bone, which is 
merely covered with the &iscia, and com^ 
unm integuments. On the foi*e^f>art of the 
bone^ below the i^oronoid process, there is 
a small pro^etion, which gives attachment 
to tim oblique ligament, tying the ulna to 
the radius. The body or shaft of the bone 
is 4riwgular, and as it descends it becomes 
gamlaally narrower, and then, at its lower 
extreniity it again expands a little, to form 
its head^ which is articulated by means of 
cartilage to the carpus. The inner part of 
theoihiift of the bone is perfectly smooth 
and convex, but on the radial side there 
is a sharp ridge, to which one side of the 
inter-osseous ligament is attached. The 
lower end of the head has a flat surface, 

D 
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by which it is joined to the saxiform carti* 
lage, which intervenes between it and the 
OS cuneiforme; and thus it is that tke idna 
is excluded from the wri$t jomt* On the 
rfidial side of the head, there is a convex 
^ticulating surface, which is received into 
the Mgmoid cavity of the radius, whilst on 
the iiuxer side is seen the stiloid process^ 
which gives origin to the internal lateral 
li^ment of the caipus. On the forepart 
of the lower end of the bone there is a flat 
surface, extending upwards about two 
inches^ which gives origin to the pronator 
radii quadratus muscle. On the* h&dk 
part there is a distinct groove, situaliM 
just between the origin of the stiloid pr6- 
cess and that part which is received: into 
the sigmoid cavity of the radius, wtnoh 
transmits the tendon of the flexor »earpi 
ulnaris. The foramen for the entrance iof 
the nutritious arteiy is placed upon the 
forepart of the bone, about one tiaird 
down. . I -s 
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^^B|. . THE RADIUS. 

So named from its resemblance to the 
vay, Of spoke of a wheel, is placed upon 
the outer side of the fore-arm. It is unlike 
the ulna, being contracted above, and ex- 
panded below. Tlie top of the bone is called 
ks head, which is quite round, and upon 
it there is a concave articxdating surface, 
receiving the external condyle of the bu- 
inems. On the ulna side there is a convex 
ai-ticulating surface, which is received into 
the lesser sigmoid cavity of the ulna. 
About an inch below the head, and in- 
ciiined to the inner and back part, is seep 
the tubercle, which gives inseition to the 
biceps muscle and capsular ligament. That 
part of the bone between the head and the 
tnbercle is contracted, and forms the cer- 
vis,' and to it the coronary ligament is at- 
tached. The body or shaft of the bone is 
triangular, but it is not as distinctly defined 
as that of the ulna. As it descends it in- 
creases in size, and inferiorly it becomes 
veiy much expanded, to be articu 
^t^^je carpus. The outer part 
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shaft of the bone is genially smooth and 
convex, bnt on the inner side there is 
a sharp ridge^ corresponding to that of tbe 
ulna, to which the interosseus ligameiit k 
attached. Upon the low^ eKtremity ci tk 
bone are seen two articulating sur&ces^ 
which are connected to the two first baoes 
of the carpus, viz. the scaphoid and Innar. 
On the ulna side of the lower end, there is 
an articulating surfoce which is a little ex- 
cavated, and is called the sigmoid cavity of 
the radius. It receives the head of the ulna. 
From the outer side of the lower end the 
stiloid process projects, giving origin to tbe 
external lateral ligamentofthecarpus. Upon 
the fore-part of the lower end there is a 
somewhat flattened surface, receiving the 
insertion of the pronator radii quadratus. 
On the back part of the lower extremity 
there are several grooves, transmitting the 
tendons of the extensor muscles. The 
opening for the principal nutritious artery 
is placed upon the fore-part of the bone, 
generally a little more than one third down. 
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FORMATION OF THE ELBOW JOINT. 

The elbow joint is formed by the con- 
dyles of the humerus and upper extremities 
of the radius and ulna. Between the ulna 
and interaal condyle there is a perfect 
trochlear, admitting of flexion and exten- 
sion. Between the radius and external 
condyle there is a ball and socket joint ; 
but still the radius moves backwards and 
foiwards with the ulna in flexion and ex- 
tension : and if the arm be ever so much 
bent, yet the head of the radius will rotate 
-ripon the external condyle. So that the joint 
between the head of the radius and exter- 
nal condyle admits not only of flexion and 
extension, but also of rotatoiy motion. 

There are two joints between the radius 
and lilna, independent of the elbow or 
wrist joint. In the superior of the two we 
find that the round head of the radius rolls 
upon the lesser sigmoid cavity of the ulna. 
Inferiorly, the expanded extremity of the 
radius rolls upon the small head of the ul- 
na, or, in other words, the small bead of 
the ulna is received into the sigmoid cavity 
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of the radius. From this it wfll tijipear 
that the ulna is a fixed point ; and it istl)^ 
the radius rolling upon it, both at its tipK 
per and lower extremities, that the sitpii 
nation and pronation of the hand are' ef- 
fected: 



BONES OF THE HAND. 

The band is divided into the carpus^ or 
upper portion ; meta-carpus, or middle por- 
tion; and the fingers, or third portiooi 
placed inferiorly. 

In describing the carpal bones, we sbaU 
first mention their most important ipffOr 
cesses and peculiarities; secondly, iJteir 
Illative situation; and, thirdly, reca^iilmie 
their various connections with each otheiv 

THE CARPUS, 

Consists of eight bones, ivhich are ar^ 
ranged in two rows, t;t«. •• »>? 

OS scaphoidesy as irapeztiim^ ' ^^ 

— lufmre, — trap^tdidesy ■ ' ' 

— cunei/orme, — mdgtiuin, '^ ■ 
--pisifarme, — iirit^dtntey - ' ' ^"^ 
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, T^eijeight bones am very, firmly i tied 
tpg^therrfoy numerous bands of, iligame^tts, 
v^l^lUg a sort of ball or nucleus, a soM 
fpui;idation or centre for the r^t; of the 

hand. : 

The metacarpus is formed of five Ipug 
bones, which are articulated to the carpal. 
Properly speaking, however, there are but 
four, the thumb being described by most 
anatomists as having no metacarpal bone, 
btit: the same number of phalanges as the 
fingers. What used to be described as the 
metacarpal bone is now considered as the 
fli^t' plmlanx. The metacarpal bones de- 
pai^iiig fi[t)m the cai-pal in somewhat of a 
raxHated- form, give a finu support to each 
iftdivi^ticial finger. Indeed, the carpal and 
mettiearpal bones, considered together, re- 
semble a part of a wheel. The carpal 
bones are so closely grouped together, that 
they. may be said to form the nave; and 
the metacaipal bones, diverging from the 
centre, form the spokes. Now a great ad- 
vantage arises from their being placed in 
this radiated form, for not only are the 
fingei3 allowed to play more freely, but a 
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by which it is joined to the saxiform carti* 
lage, which intervenes between it and the 
OS cuneiforme; and thus it is thaA tlie idna 
is excluded from the wriftt jomt. On the 
radial side of the head, there is a conYex 
articulating surface, which is received ijftto 
the sigmoid cavity of the radius, whilst on 
the inner side is seen the stiloid processi^ 
which gives origin to the internal lateral 
ligament of the caipus. On the fore^part 
of the lower end of the bone there is a* flat 
surface, extending upwards aboUt two 
inches, which gives origin to the pronator 
radii quadratus muscle. On the* badk 
part there is a distinct groove, situskM 
just between the origin of the stiloid pro- 
cess and that part which is received - into 
the sigmoid cavity of the radius, wiach 
transmits the tendon of the flexor >cairpi 
ulnaris. The foramen for the entrance iof 
the nutritious arteiy is placed upbn the 
fore^part of the bone, about one tioird 
down. . J -, 

■:••'.; 'i !'> 
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Olll I THE RADIUS. 

r.nSo named fi-om its i-esemblancc to the 
t4y, or spoke of a wheel, is placed tipon 
the outer side of the fore-arm. It is niilike 
the ulna, being contracted above, and ex- 
panded below. The top of tlie bone is called 
its head, which is quite round, and upon 
it there is a concave articulating surface, 
receiving; the external condyle of the hu- 
menis. On the ulna side thei-e is a convex 
articulating surface, which is received into 
the' lesser sigmoid cavity of the ulna. 
About an inch below tlie head, and in- 
clined to the inner and back part, is sees 
the tubercle, which gives insertion to the 
biceps muscle and capsular ligament. That 
part of the bone between the head and the 
tubercle is contracted, and forms the cer- 
Tix, and to it the coronary ligament is at- 
tached. The body or shaft of the bone is 
■triangular, bnt it is not as distinctly defined 
as that of the ulna. As it descends it in- 
creases in size, and infeiiorly it becomes 
vei*y much expanded, to be articulated 
_^f^ tbe carpus. The outer part of the 
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shaft of the bone is generally smooth and 
convex^ but on the inner side there h 
a sharp ridge, corresponding to that of the 
ulna, to which the interosseus ligament is 
attached. Upon the lower extremity of the 
bone are seen two articulating surfaces, 
which are connected to the two first hom 
of the carpus, viz. the scaphoid and lunar. 
On the ulna side of the lower end, there is 
an articulating suiface which is a little ex- 
cavated, and is called the sigmoid cavity of 
the radius. It receives the head of the ulna. 
From the outer side of the lower end the 
stiloid process projects, giving origin to the 
external lateral ligament of the carpus. Upon 
the fore-part of the lower end there is a 
somewhat flattened surface, receiving the 
insertion of the pronator radii quadratus. 
On the back part of the lower extremity 
there are several grooves, transmitting the 
tendons of the extensor muscles. The 
opening for the principal nutritious artery 
is phiced upon the fore-part of the bone, 
generally a little more than one third down. 
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FORMATION OF THE SLBOW JOIXT. 

The elbow joint is formed by the con- 
dyles of the hnmeros and upper extremities 
of the radius and ulna* Between the ulna 
and internal condyle there is a perfect 
trochlear, admitting of flexion and exten- 
sion. Between the radius and external 
condyle there is a ball and socket joint ; 
but still the radius moves backwards and 
foi-wards with the ulna in flexion and ex- 
tension : and if the arm be ever so much 
bent, yet the head of the radius will rotate 
upon the external condyle. So that the joint 
between the head of the radius and exter- 
nal condyle admits not only of flexion and 
extension, but also of rotatoiy motion. 

There are two joints between the radius 
and lilna, independent of the elbow or 
wrist joint. In the superior of the two we 
find that the round head of the radius rolls 
upon the lesser sigmoid cavity of the ulna. 
Inferiorly, the expanded extremity of the 
radius rolls upon the srhall head of the ul- 
na, or, in other words, the small bead of 
the ulna is received into the sigmoid cavity 
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OS Innare, above it is comiected to tbe sax- 
iform cartilage, in jfront it gnpports the 
pisiform, and inferiorly it joins the os im- 
ciforme. 

4. Os pisiforme. 

So named from its resemblance to a pea, 
is placed upon the inner side of the paliii^ 
resting upon the os cnneiforme, and is the 
most prominent of all the lower bones. It 
forms one pillar of that arch under which 
the flexor tendons pass into the hand, the 
arch being formed by the anterior annular 
ligament of the carpus, which, arising from 
the scaphoid and trapezium,' is ilisertfed 
into the pisiform bone. This little btoike 
stands somewhat out of its rank, ^d pix)- 
jects so much^ that it may be readily felt. 
It receives the insertion of the flexor carpi 
ulnaris, one of the chief musclei^ fleidng 
the carpus. i . 

Description of the Second R&uo, and their^ 

Connexions. ■''■■'■ 

ThiB first bone of the second row> is i^led 

6. Os trapezium, • - • t-^ ' 

From its name we might si^pjfklse >4bat 
it was of a square shape, while: Iti'^feotft 
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if^c i;li^>mo9t irregular of all the carpal 
bcmofi^ efipegially when detached from the 
other.bQfies, It is placed below the scaphoijd^ 
but upon its radial side. Upon the fore- 
part there is a rough projecting process, 
which receives the insertion of the exter- 
nal lateral ligament of the wrist joint, In- 
feriorly there is a smooth surface, support- 
ing the metacaipal bone of the thumbs and 
it also supports in pait that of the fore- 
^g^^T^ Connexions : Above, it is con- 
joected to the scaphoid ; on its inner side, 
.to thj^;trapezoides ; below, to the thumb, 
»Ml4 iil^ipc^it to the fore-finger. It forms a 
j^kMibl^^ginglyinoid joint with the meta- 
e^rpftl^boiie, or first phalanx of the thumb. 

:: : '■■■y.. 6. Os trapezoides. 

:. ' Sor named from its supposed resem- 
blance to the trapezium, but improperly, 
for it mud I better resembles the cuneiform 
bone of the first row, being broad. behind 
iind narrow before ; and also in its situa- 
tion, being wedged in between the trape- 
zium aad the magnum. — Connexions : 

:$tiperiQr1yj it joins the Qpaphoid ; on the 
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by which it is joined to the saxiform carti* 
lage, which intervenes between it and the 
OS cunei£cH?me ; and thus it is th£^ tJie idna 
is excluded ifrom the wriiMi jomt. On the 
radial side of the head, there is a convex 
articulating surface, which is received into 
the Mgmoid cavity of the radius, whilst on 
the inaxer i^de is seen the stiloid process^ 
which gives origin to the internal lateral 
ligament of the caipus. On the fore^part 
of the lower end of the bone there is a flat 
surface, extending upwards about two 
inches^ which gives origin to the pronatbr 
radii quadratus muscle. On thcf baKdc 
part there is a distinct groove, sitiMlM 
just between the origin of the stildid pirb- 
cess and that part which is received r int6 
the sigmoid cavity of the i*adius, \ wfakdi 
transmits the tendon of the flexdr locirpi 
ulnaris. The foramen for the entrance iof 
the nutritious arteiy is placed upbn;>iiie 
fore^pait of the bone, about oAe tiaifd 
down. ' :* -^j 




■Jill 1 THE RADIUS, 

j:i;So naineii fi-oiii its resemblance to the 
T-Ay, or spoke of a wheel, is placed upon 
the onter side of the fore-arm. It is Dniike 
the ulna, being contracted above, and ex- 
panded below. The top of the bone is called 
its head, which is quite round, and upon 
it there is a concave artictdating surface, 
receiving the external condyle of the lui- 
inema. On the ulna side thei'e is a convex 
articulating surface, which is received into 
the lesser sigmoid cavity of the ulna. 
About an inch below the head, and in- 
'eiintd' to the inner and back part, is seep 
the tubercle, which gives insertion to the 
bkepe muscle and capsular ligament. That 
part of the bone between the head and the 
tubercle is contracted, and forms the cer- 
vix,' and to it the coronary ligament is at- 
tached. The body or shaft of the bone is 
triangular, bnt it is not as distinctly defined 
as that of the ulna. As it descends it in- 
creases in size, iind inferiorly it becomes 
very much expanded, to be articulated 
^be carpus. The outer part of the 
d2 
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shaft of the bone is generally smooth and 
convex, bnt on the inner side there is 
a sharp ridge, ciNrresponding to that of the 
ulna, to which the interosseus ligament k 
attached. Upon the loww extremity oi the 
bone are seen two articnlating' sur&ces^ 
which are connected to the two first Imies 
of the carpns, viz. the sca[Aoid and lunar. 
On the ulna side of the lower end^ there is 
an articulating surface which is a little ex- 
cavated, and is called the sigmoid cavity of 
the radius. It receives the head of the utea. 
From the outer side of the lower end the 
stiloid process projects, giving origin to the 
external lateral ligament of the carpus. Upon 
the fore-part of the lower end th^re is a 
somewhat flattened surface, receiving the 
insertion of the pronator radii quadratus. 
On the back part of the lower extremity 
there are several grooves, transmitting the 
tendons of the extensor muscles. The 
opening for the principal nutritious artery 
is placed upon the fore-part of the bone, 
generally a little more than one third down. 
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FORMATION OF THE ELBOW JOINT. 

The elbow joint is fonned by the con- 
dyles of the humerus and upper exti-emities 
of the radius and ulna. Between the ulna 
and internal condyle there is a perfect 
trochlear, admitting of flexion and exten- 
sion. Between the radius and external 
condyle there is a ball and socket joint ; 
but still the radius moves backwards and 
foi'wards with the ulna in flexion and ex- 
tension: and if the arm be ever so much 
bent, yet the head of the radius will rotate 
tipon the external condyle. So that the joint 
between the head of the radius and exter- 
nal condyle admits not only of flexion and 
extension, but also of rotatoiy motion. 

There are two joints between the radius 
and lilna, independent of the elbow or 
wrist joint. In the superior of the two we 
find that tHe round head of the radius rolls 
upon the lesser sigmoid cavity of the ulna. 
Inferiorly, the expanded extremity of the 
radius rolls upon the small head of the ul- 
na, or, in other words, the small head of 
the ulna is received into the sigmoid cavity 



I 



66 

ofthefingei*s 16 restrained. These projecting 
processes form guides in amputating the fin- 
gers at the joints, and without the surgeon 
was aware of the extent to which they overlap 
the head of the phalanx above them, he 
would be completely foiled in his attempts 
to complete an operation, which is other- 
wise, with the knowledge of this fact, ren- 
dered the most simple in its nature, and 
the most easy in its performance. The ex- 
tremities of the last row of phalanges are 
of a spongy structure, and are much ex- 
panded, to give form and beauty to the 
hand. 

In the adult hand we generally find two 
ossa sessamoidaea, one placed at the root 
of the thumb, and another at the root of 
the little finger; but genei-ally speaking, 
they ai*e formed in parts which are much 
exposed to pressure. Thus they are fire- 
quently found in the foot, and more par- 
ticularly at the ball of the great and little 
toes, and also at the os cuboides, parts 
which are necessarily and constantly ex* 
posed to pressure. 
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,; I^SrCRIPlPIOM or THE BOKES^ OF Ttm ' ^ 
. JLOWKR BXTRBMITT, '^ 

: The. lower extremity is divided into the 
th%b> leg^ and foot. 

, The thigh consists but of one bone, viz. 
the OS femoris. 

The leg consists of three bones, viz. the 
patella, the tibia, and the fibula. 

The foot, like the hand, is divided into 
threjB parts, viz. the tarsus, metatarsus, and 
the toes. 

OS FBMORIS 

Is the largest and strongest bone in the 
body, «2id is the most regular of all the 
cylindrical bones. The upper part, which 
is nearly spherical, is called the head. This 
is <M)vered with a very extensive articiK 
lating surface, corresponding with thait 
upon the acetabulum. This surface forms 
nearly two-thirds of a sphere. Inclined a 
littte to the inner side of the centre, is 
seen an excavation, or pit, into which the' 
ligameiitum teres is inserted, tying the 
head of the bone to the acetabulum. From 
the head the cemx commences, and passes 
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obliquely downwards and outwards. It 
receives almost at all times the wbxk 
weight of the body ; and were it not for 
the oblique direction which it takes, it 
would perhaps be much more subject to 
fracture than it is. The articulating sax- 
face upon the head, it will be observed, is 
most extensive at the upper part, and 
where the acetabulum is deepest. It is ex- 
ceedingly rough, and has numerous small 
foramina, especially at the upper part, be- 
ing marked by the attachment of the sy- 
novial membrane, and capsular ligament 
of the joint. The small holes just men- 
tioned, transmit small vessels, nourishing 
the head of the bone. Many fibres of the 
capsular ligament also pass into these 
boles, in oi'der to obtain a firmer hold. 
The cervix is about two inches in length, 
and its name is more correctly applied to 
this bone than to any other in the body. 
It stands off almost at right angles with 
the body of the bone, and thus the mo- 
tions of the limb are kept free and wide, 
and unembarmssed by the pelvis. At its 
teitnination we find a large process, called 
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the trochanter major. This is placed a little 
below the level of the head of the bone. 
It receives the insertion of the glntaeus, 
medius, and minimus muscles. At the 
root of this process there is a small pit or 
depression^ into which the five rotator 
flinscles of the thigh are inserted, viz. the 
gemini, the obturator externus and inter- 
ims, and the pyriformis. On the inner and 
back part of the bone, rather more than 
two inches below the great trochanter, is 
seen the trochanter minor, and into this, 
psoas magnus, and iliacus internus mus- 
cles are inserted. Upon the back part of 
the bone, between the two trochanters, is 
«een an oblique ridge, receiving the inser- 
tion of the quadratus femoris. There is 
another ridge also in front (in some sub- 
jects more distinct than in others), mark- 
ing the extent to which the capsular ligar- 
ment is inserted. The shaft of the bone is 
nearly cylindrical, and is much contracted; 
afi it descends it becomes arched or curved 
forwards. The body of the bone is smooth 
and convex anteriorly, and is here covered 
by muscles, whilst posterioily it has a sharp 
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edge, called the linea tuspera. This' edg« 
or rough line commences at the ujipei*' part 
of the bone by two lines, one proceeditig 
from the trochanter major, and the other 
fix)m the minor. These nnite and form 
one, which passes directly downwards, 
upon the centre of the body, and when it 
has descended as far as the commencement 
of the lower third of the thigh, it again 
separates into two lines, one pai^sing to 
either condyle. Into the commencement 
of this rough edge the glutaeus maximus 
is inserted. Inferiorly, the bone veiy 
much expands, and forms the two con- 
dyles (external and internal), of which 
the internal is much the lai-ger, and has a 
projecting kind of process, upon which 
the adductor magnus, or third head of the 
triceps femoris, is inserted. Above thie 
condyles the bone is rough and poi'ous, 
being marked by the attachment of the 
capsular ligament of the knee joint." B€r- 
tween the condyles anteriorly, there ii aft 
articulating surface, forming a complete 
ti-ochlear, or pulley; and in this pulley thi 
patelln is received. Betwe^en the condyle 
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pofitetiorly^ a notch is observed, which 
giyes^ origin to the cracial ligaments, and 
also receives a bifid tubercle, which stands 
upon the head pf the tibia* The condyles 
inferiorly are covered with two very extensive 
articulating surfaces^ for connexion with 
the head of the tibia. These surfaces as-* 
cend very much upon the condyles posted 
riorly, and thus it is that we are enabled 
qompletely to bend the leg upon the thigh. 
Above the condyles, posteriorly, thei'C is a 
triangular and smooth portion of bone, 
which is called the poples, or ham, lodging 
the popliteal arteiy, vein, and nerve ; the 
artery being placed nearest to the bone. 
This space is accurately bounded on each 
side by the two lines, proceeding from the 
division of the linea aspera ; by the con- 
dyles themselves, inferiorly, and also by 
the muscles which form the ham-stnngs. 
These are, the biceps, upon the outer side ; 
and the semitendinosus and semimem- 
branosuSy assisted by the grassilus and 
saj^orius, upon the inner side* Now it will 
be observed that the inner condyle des- 
cen/d^ much lower than the outer, and this' 
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is a very wise provision, for it compensates 
for the oblique position of the thigh bone. 
Both the thigh bones, it will be recollect- 
ed, are separated at their heads by the 
whole width of the pelvis ; but ai-e drawn 
by their oblique position to a point below, 
so as to almost touch each otber^ at the 
knee. Now this could not be the case, 
without the internal condyle descended 
lower than the external. The symmetry 
of man's form would be incomplete, and 
progression would be rendered both gi-ace* 
less and awkward. The foramen for the 
transmission of the principal medullary 
artery is placed upon the back part of the 
bone, about two-thirds down. There are 
also numerous small holes upon the con- 
dyles, transmitting small vessels, nourish- 
ing the inferior part of the bone. 

FORMATION OF THE HIP JOINT. 

This joint is formed by the head of the 
OS femoris and the acetabulum. It is the 
most complete ball and socket joint in the 
whole body, and it allows of motion being 
made in almost eveiy direction. Thus we 
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have flexion and extension, adduction and 
abduction, and also rotation, 

BONES OF THE LEG. 

The bones of the leg are three, viz., the 
patella above, the tibia upon the inner side, 
and the fibula upon the outer side. 

THE PATELLA, 

Is placed in front of the knee joint, and 
when the leg is extended, it materially 
defends this joint from injury. It is cordi- 
foriti or triangular in shape. The base of 
the triangle is placed above, and the apex 
below. The base is flattened superiorly, 
and to it and the sides of the bone the 
four extensors of the leg are attached : 
viz., the rectus, cioirseus and the two vasti. 
To the apex, the strongest ligament in the 
whole body, the ligamentum patella is 
attached. This ligament possesses such 
amazing strength, that the bone is almost 
always fractured rather than the ligament 
will become ruptured or give way. An- 
teriorly the bone is convex and porous, 
whilst posteriorly, it has two somewhat 

E 
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concave articulating; surfaces, separated b; 
a ridge. This ridge is received into a 
notch between the condyles of the feninr 
anteriorly. Of the two surfiiccs, the outer 
is said to be the largest : they correspond 
to those found upon the femur. 

THE TIBIA, 

Passes down upon the inner side of the 
leg extending frorn the knee to the ankle. 
- The upper part is called the head, from its 
being much expanded ; it is spongy and 
rough, being marked by the attachment of 
the capsular ligament of the knee joint, 
superiorly we find two articulating surfaces 
upon which the condyles of the femur 
rest. The innermost of these surfiiees is 
of an oval shape, the outermost is rounded 
or circolai'; between them a bifid tubercle 
projects, which is received into a notch 
between the two condyles of the femur. 
In front of this tubercle there is a depres- 
sion, and a similar one behind; into these 
depressions the anterior and posterior cni- 
cial ligaments ai*e insertcfj. Ujwn the 
fore part of the bone, about an inch J 
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the head, is seen the proper tubercle, which 
receives the insertion of the ligamentum 
patella. Upon the outer and back part of 
the bone below the head, there is an artiqu- 
lating surface receiving the head of the 
fibula. Upon ithe upper and back part 
thei*e is an oblique ridge receiving the in- 
sertion of the popliteus muscle. The shaft 
of the bcme is of a prismatic, or triangular 
form, and has three distinct sharp edges. 
The anterior of these is the sharpest, and is 
called the shin, and this takes a winding 
course . downwards ; and it may be traced 
as iaraa the inner malleolus. The second, 
which may be called the external, is turned 
towards the fibula, and to it one side of the 
interrosseous ligament is attached. It may 
be traced as far as the outer malleolus. 
The third, or the posterior, is placed upon 
the inner and back part, and gives origin 
to some of the flexors of the foot. It may, 
be traced as far as the back part of the 
inner malleolus. As the bone descends, it 
becomes gradually narrower till it reaches 
within four or five.inches of its lower end, 
when it again expands to be articulated to 
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tbe tarsus. The narrow part is the laost 
frequent seat of fracture. The inside of 
the shaft of the bone is smooth and fiat, 
and is here merely covered by the commoo 
integuments and periosteum. The outer 
part is hollowed, lodging the tibialis 
anticus muscle. Descending downwards 
from the inner side of the lower extremity 
is seen the inner malleolus, which is ar- 
ticulated to the inner side of the astra- 
galus, or first hone of the tarsus. On 
the opposite side there is a cavity called the 
semilunar cavity, receiving the fibula, as 
it descends to form the outer malleolus. 
Upon the lower extremity there is an arti- 
culating surface for connexion with the 
head of the astragalus. Behind tlie internal 
malleolus there is a groove, transmitting 
tlie tendons of the tibialis posticus and 
flexor longus digitorum pedis muscles. 
Ttie foramen for the transmission of the 
principal imtritious artery is placed upon 
the back part of the bone, about one third 
down. The course which this opening 
takes is downwards, whilst in most of the 
bones of the upper extremity, it may be 



observed that it passes upwards. The tibia 
has been compared in shape to a musical 
|npe, the head resembling the trumpet, 
and the lower extremity the flute end of 
it ; the mouth-piece being formed by the 
inner malleolus. 

V^il.' THE FIBULA, 

■So named from its resemblance to a 
Roman clasp, is a long slender bone pass- 
ing down upon the outer side of the tibia. 
Its tise is to sti"engthen the leg, to serve as 
a point for the origin of many muscles, but 
more particularly to form the ankle joint. 
It is of the same length as the tibia, which 
it lies beside like a splint, and in disease of 
the tibia the fibula not only preserves the 
form of the leg, but also forms its chief 
support ; though it is not at all connected 
with the knee joint. The upper part is 
expanded and forms the head. On the inner 
side of this, there is a small flat articulating 
sai'face connecting it to the outer side of 
the head of the tibia, to which it is firmly 
tied by many strong ligaments ; upon the 
;^ihrad there is a rough projecting 




78 

tubercle, receiving the insertion of the 
biceps flexor cmris muscle, and external 
lateral ligament of the knee joint. The 
shaft of the bone, like the tibia^ is trian- 
gular. Upon it we find an anterior and a 
posterior ridge ; and between these ridges, 
sur£cices^ which are marked by the origin 
of muscles. The inner of the two ridges 
is for the attachment of the inter-osseous 
ligam^it. The lower part of the bone 
is considerably expanded^ and forms the 
outer malleolus^ and this is lodged in the 
semilunar cavity upcm the outer side of the 
lower end of the tibia. Upon the inner 
side of this process is seen an articulating 
surface by which it is connected to the 
outer side of the astragalus. The lower- 
most point of this process is called by some 
anatomists the coronoid, which gives origin 
to ligaments going to the bones on the outer 
side of the foot. Behind this process there 
is a groove transmitting the tendons of the 
peroneus, longus, and brevis. The canal 
for the principal nutritious artery, is placed 
upon the back part of the pone, a little 
above the middle. This canal, like that of 
the tibia, slants obliquely downwards. 
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FORMATION OF THE KNEE JOINT. 

•This joint is forniied by the condyles of 
the OS femoris^ the h^ad of the tibia^ aod 
the 'patella. This little bone plays in a 
p«Uey formed between the condyles ante- 
riorly. The projecti<m of this bone upon 
the knee, removes the acting force from 
the centre of motion, so as to increase the 
power, and it is so beautifully ccmtrived 
that while the knee is bent, and the, mus- 
cies at rest, as in sitting, the patella sinks 
dtfmi concealed into a hollow of the knee. 
When the muscles begin to act, the patella 
rises from this hollow; in proportion as 
they contract they loose their strength, but 
the patella gradually, rising increases their 
power ; and when the contraction is nearly 
perfect, the patella has risen to the summit 
of the knee, so that the rising of the patella 
inci'eases the mechanical power of the joint, 
in exact proportion as the contraction ex- 
. pands the living contractile power of the 
muscles. Hence it is that the patella is 
more readily fractured by the action of 
those strong muscles attached to it, the 
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force of which is at least equal to the 
weight of a man*s body. 

The condyles rest upon the suFf^^es seen 
upon the head of the tibis^^ which in the 
recent subject are deepened by the semi- 
lunar cartilages. The motions of the knee 
joint are almost entirely confined to flexion 
and extension^ but if we semiflex the leg, 
we relax the ligaments, and the tibia may 
then be very slightly rotated upon the 
condyles. In extension of the leg, the 
ligainents are put upon the stretchy and 
not th^. ^ slightest degree of lateral motion 
can then be effected. In this joint very 
little security against accidents Is affoi^d 
by the form of the bones. It is ORfy by 
the ligaments, which are very mmieroiis, 
that it is rendered sti'ong. It is .very 
n^uch exposed, and is peculiarly liikbleto 
disease. 
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BONES OF THE FOOT^ ... ; • 



, . ( Ijbe bones of the foot, like thoie .afi ^tbe 
ha^d^,are arraaged or divided intOtith^^ 
orders^ viz. those of the tarsus, metatassiis, 
and toes. . ._/-./ i.t^'L:>iK^ 
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THE TARSUS 

Is composed of seven bones, which are 
"firmly compacted together; they are as 
follows : 

The astragalus^ os cuneiforme externum, 
OS calcisy cuneiforme medium, 

— naviculare^ cmieiforme internum. 

— cuboideSy 

The tarsus is convex above and concave 
below, and in the concavity, numerous 
muscles^ vessels, and nerves forming the 
48ole of the foot are lodged, and by the 
arch-like form of the foot are defended 
from pressure. 

The astragalus is placed at the upper 
part of the foot, and is of an irregular form. 
The upper part is called its head ; this is 
broader anteriorly than posteriorly, and is 
covered with an articulating surface for 
connexion with the lower end of the tibia. 
On each side of the head there are two 
articulating surfaces, of which the external 
is the longest; the internal is for con- 
nexion with the internal malleolus; the 
external, which descends much lower than 
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the internal, is eiHiiiected with the external 
malleolus. Upon the lower part of the 
bone, are seen two other sarfaceSy which 
are separated by a solcos. The outer of 
these, which is much posterior to the other, 
is connecrted to the ai^)er and middle part 
of the OS calcis. The inner, or anterior, is 
also connected to a projection npcm the 
inner and fore part of the os adcis« The 
astragalus is oblong upon the fore part, 
and has a convex process called its second 
head ; this is covered with an articulating 
sur&ce for connexion witii the back part of 
the OS naviculare. Tlie general connexions 
of this bone then are as follows : its head 
is connected to the lower end of the 
tibia, upon its outer side it is connected 
to the external malleolus, upon its inner 
side, to the internal malleolus. It is con- 
nected below to the os calcis, and to the 
OS naviculare in front. 

The OS calcisy or heel bone is the largest 
of all the tarsal bones situated below the 
astragalus in the back part of the foot. It 
has a projecting process behind called the 
head. Upon the upper part of this process, 



there is a rough surface receiving the in- 
sertion of the tendo iichilHB. Upon the 
head inferiorly, there are two tubercles or 
points, upon which the hody rests in the 
erect position, llie external surface of this 
bone is nearly flat, whilst the internal is 
much excavated, in order that the blood- 
vessels and nerves may pass into the 
sole of the foot free from pressure. On 
the upper and fore part, there are two 
ai'ticulatiiig surfaces, by which it is con- 
nected to the infeiior and posterior part 
of the astragalus. loferioiiy, and iu ad- 
vance of these surfaces, tliere is another 
surface by which it is connGCted to the 
back pai't of the os cuboides ; so that it 
is sufficient to say that it is connected 
above to the astragalus, and in front to the 
OS cuboides. 

The OS iiavicidure is placed in front of 
the astragalus, iind upon the inner side of 
the tarsus ; it is convex above, and is of an 
irregular form below ; posteriorly there is 
'a large cavity (said to resemble that of a 
boat, hence its name) which is lined by an 
mrtipulutiug surface connecting • it to the 
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seomd head of the astragalus. Anteriorly 
the bone is convex, and is covoied by three 
articulating snr&ces, receiving the back 
part of the three ossa cuneiformia. Some- 
times there is a small surface on the outer 
side, by which it is connected to the os 
cuboides. The internal part of the bone is 
broader than the CKtemal, and has a pro- 
jection receiving the insertions of tendons^ 
muscles, and ligaments; its connexions 
are as follow : posteriorly it is connected 
to the second head of the astragalus ; in 
front it supports the.three ossa cuneiformia; 
and upon its outer side it just touches the 
OS cuboides. 

Os cuboides, so named from, its cubical 
figure, is placed upon the outer side of 
the tarsus, and in front of the os calcis ; 
it is more expanded superiorly, than inferi- 
orly. Upon its under surface there is a 
ridge, and in front of that a groove, through 
which the tendon of the peroneus longus 
passes in its course across the sole of the. 
foot, towards its insertion at the great toe. 
Upon its under and posterior end there is 
a small flat surface receiving one of the 
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ossa sessamoidea. On its inner side there 
is another small surface by which it is con- 
nected to the cuneiforme externum ; it has 
two more surfaces in front connecting it to 
the metatarsal bones of the two last toes ; 
its connexions are as follow : posteriorly it 
is connected to the lower and fore part of 
the OS calcis ; on its inner side it is con- 
nected to the cuneiforine externum ; in 
front it supports the matatarsal bones of the 
two last toes, and also upon its inner and 
back part it just touches the os naviculare. 
The cuneiforme bones are named from 
their being wedge-shaped, and certainly in 
the foot they strictly merit that appellation; 
they are arranged precisely in the same 
manner as the stones of an arch. Of the 
three bones, the os cuneiforme internum is 
much the largest, and the medium is the 
least ; they are placed in front of the navi- 
cular bone, upon the inner side of the 
tarsus. The broadest part of the cunei- 
forme internum is placed below, whilst that 
of the medium and externum is placed 
above. Upon the back part of the cunei- 
foWBfe internum there is an articulating 
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surface connecting it to the fore part of 
the o8 naviculare^ and in front there is 
another surface by which it is connected to 
the metatarsal bone of the great toe, and 
in part to the second toe. On its outer 
side it joins the cuneiforme medium. 

The medium is completely wedge-6h^)ed) 
and more so than either of the others ; upon 
the back part it is connected by a smooth 
surface to the os naviculare, externally it 
joins the cuneiforme externum, and inter- 
nally the cuneiforme internum. In front it 
partly supports the metatarsal bone of thie 
second toe. 

The cuneiforme externum is also wed^ 
shaped; it is connected behind by a , flat 
surface to the os nayiculare. Internally it 
joins the medium, and extei*nally tll^ los 
euboides ; anteriorly it supports the ii^ta- 
tarsal of the third toe, and also joins (hat 
of the second toe. 

• . • 

FORMATION OF THE ANKL6 JOINT. 

The ankle joint is formed by die loM^er 
extremities of the tibia and fibula, and also 
by the head of the astragalus. It is one 
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of the most complete hinge joints in tbe 
whole body ; no lateral or rotatory motion 
being allowed, except wWen the foot is 
placed flat upon the ground and extended 
forwai'ds, in which case the tibia is thrown 
upon the postei'ior part of the head of the 
astragalus, which is much narrower than 
the anterior, and then a little of each is 
pennitted, but even then in a very alight 
degree. The extenial malleolus always 
descends lower than the intenial, whereby 
the joint is considei-abiy strengthenetl, and 
in addition, there are strong ligaments 
tying the bones together, and numerous 
tendons which pass over tlic joint and very 
materially defend it from injury. The 
bones of the tarsus are firmly connected 
together by strong ligaments and carti- 
lages. Each bone has its cai'tilage, its 
synovial capsule, and all the appai'atus of 
a regular joint. There are two distinct 
joints in the tarsus, nearly in a line with 
each other. The first of thrae joints is 
placed upon the inner side of the foot, be- 
tween the OS calcis and os naviculare. 
3^at upon the outer part of the :|ootJs 



placed between the os calcis and os m- 
boides. The motions of the tarsus ai-e very 
much confined, a slight yielding of the 
bones being all that is allowed. 

THE METATARSUS, 

Like the metacarpus, is formed of five 
bones. These are divided into bas&s, bodies 
and heads. Their bases, which are placed 
superiorly, are connected to the fore part of 
the tarsal bones. Their heads are placed 
inferiorly, and possess convex and round 
articulating surfaces forming balls, which 
are received into sockets placed upon the 
bases of the first row of phalanges. Their 
bodies are those portions intervening be- 
tween the two. These bones are flat above, 
and somewhat concave below, and their 
bases project very much backward inferi- 
orly ; the spaces between them are filled up 
with the inter ossei muscles and ligaments. 
The metatarsal bone of the great toe is the 
shortest and thickest, but it is much the 
strongest, and the articulating surface upon 
its base is much deeper than any of the 
others, and is of a triangular shape. The 
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metatarsal bone of the second toe is the 
longest- of the five. That of the thii-d is 
the next in size; the triangular snrfece 
upon its base is a little larger than that of 
the second toe, to be articulated with the 
OS cuneiforme externum. The metatarsal 
bone of the fourth toe is nearly of the 
same length as the former, but may be 
distinguished by the articulating surface 
upon its base being more of a square form 
by corresponding with the anterior and 
inner part of theos cuboides, with which 
it is articulated. The metatarsal bone of 
the little toe is the shortest ; its base, which 
is Gdnnected to the os cuboides, has a pro- 
jecting process which receives the insertion 
of the peroneus brevis, and it forms one of 
the chief points upon which the body rests, 
in the erect position. 

^. . . THB TOES. 

it- Each consist of three rows of phalanges 
^Cepting the great toe, which has but two. 
The phalanges are much shorter than those 
of! the fingers; they are excavated inferi- 
orJy, lodging the flexor tendons. 
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The two bones of the gi-eut toe, like tliose 
of the thumb, are shorter and sti'ongei", 
but they are placed in the same row as 
those of the other toes. Tlie same motions 
in the toes are permitted as in the hand, 
and much more so than our dress will 
allow of. The joints ai-e precisely the 
same. Thus between the heads of the 
metatarsal bones and bases of the firet row 
of phalanges, there are ball and socket 
joints, strengthened by strong ligaments 
and admitting only of flexion and exten- 
sion ; between the phalanges themselves 
there are hinge joints allowing of the same 
motion. Very frequently however, the two 
last joints of the little toe become anchy- 
losed. 

Ossa Sessanwidea, 
Are so named from their resemblance to 
the sesamum, or oily grain. Their size, 
number, and situation, vaiy in different 
persons. Two arc generally placed at the 
ball of the great toe, and cue at the ball of 
the little toe ; and sometimes one is found 
in the tendon of the peroneus iongus. They 
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lire inclosed by ligaments and tendons, and 
they are lined with cartilage, by which 
means they play upon t lie bones with 
which they are articnlated. 

THE ARCHES OP THE FOOT. 

On examining the foot, we find that the 
bones of it are so wisely and beautifully 
arranged iis to form two distinct arches. 
The first of these, which is the larger, ex- 
tends in a longitudinal direction from the 
OS calcis to the heads of the metatai-sal 
bones. The second or smaller, extends in 
the transvei*se direction between the meta- 
tarsal bones themselves. These arches not 
only very considerably increase the strength 
and elasticity of the foot, but tliey also 
add to its figure and beauty. When the 
foot is placed flat upon the grotuid, they 
are more distinctly seen, and although it 
is constructed of so many irregular shaped 
bones, yet the utmost order and regularity 
in their arrangement is observed. They 
are firmly connected to each other by 
ligaments and cartilage, and require very 
extraordinary force to displace them. 
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BONES OF THE HEAD. 



Whilst the bones in general serve as a 
bases for the soft parts^ and for supporting 
and directing the motions of. the body, 
certain bones have a higher use^ in con- 
taining those organs whose functions are 
most essential to life. Thus the skull 
defends the brain ; the spine^ the prolon- 
gation of the braln^ and the ribs and 
sternum^ that of the heart and lungs. The 
minute anatomy of the skull should be 
thoroughly understood by every student. 
It is as essential to an accurate knowledge 
of the brain^ as the bones of the extremities 
are to that of the muscles. It explains to* 
us in some degree the organs of sense, and 
it instructs us in the knowledge of all those 
accidents of the head, which are so often 
fatal ; and so frequently require the boldest 
of our operations. . It is the most difficult 
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and complicated study in the human body, 
and can only be acquired by patient in- 
dustry and undeviating assiduity. The 
mode of instruction however, which is now 
observed in anatomical schools, but more 
particularly at the Webb-street school, is 
calculated to render this study compara- 
tively easy. There, its teachers, not satisfied 
with merely giving a single lecture, or a 
single demonstration of these bones in a 
course of lectures, give repeated demon- 
strations of them, and of the most difficult 
parts ; and thus the student acquires a 
knowledge of the most prominent features 
of each individual bone before he com- 
mences to study them in his closet. Such 
a mode of proceeding tends materially to 
advance the pupil in the most interesting 
part of his professional studies ; and it not 
only reflects the highest credit upon its 
teachers, but is calculated to immortalize 
their school to the latest posterity. 

If we examine the head, the most impor- 
tant part of the body, we shall find that it is 
composed of many bones, which in their ar- 
rangement, display superior wisdom and in- 
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genuity. These bones form a complete arch, 
and in the adult are m firmly joined together 
as to resist a most extraordinary degree of 
force. They consist of two tables, an ex- 
ternal and an internal, which are separated 
from each other by what is called the diploe. 
The cxtemal is the thicker, is more spongy, 
but is less easily broken. The internal is 
thinner, but more compact, and more 
readily fractured. The diploe, or cancelli 
as it is also called, consists of a net work 
of vessels, secreting the mai'row, and nou- 
rishing the bone. The vessels of the diploe 
have a free connexion with the vessels of 
the dura mater, and also with those of the 
pericranium, as is evidenced by the death 
of the bone, when a portion of either of 
these membranes is injured or destroyed. 
In trephining the bead of an adult, an 
alteration in the sound which the instru- 
ment makes, accompanied with a slight 
issuing of blood, warns us of our baviag 
perforated the external table, and reached 
the diploe ; but in an old subject this guide 
no longer exists, the diploe giving place to 
the deposition of ossiflc matter, and tlit^jro 



plates become condensed into one. It there- 
fore behoves us to be extremely careful, and 
it is our duty to examine from time to time 
with a probe, lest we sbonUl wound the 
dura mater or injure the brain. 

DESCRIPTION OF THE BONES OF THE HEAD, 

The hones of the head are divided 
into those of the cranium and those of 
the face. They are eight in number, antl 
consist of six proper and two common. 
They are as follow : the os frontis, placed 
anteriorly; os occipitis behind; two ossa 
parietalia upon the upper part and sides, 
and the ossa temporntn placed upon the 
sides of the ossa parietalia inferiorly. 
These six are proper to the ci*aniuin ; 
that is to say, they belong to the head 
done. There are two others which are 
common both to the head and the face, 
and they are the os cethinoides, and os 
sphenoides ; these two last are quite hidden 
in the base of the skull. All these bones 
are connected together by numerous scams 
or sutures, which are as follow: 
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It has been calkd sqnamoufi fktom tiie 
upper edges of the temporal bones oT^rlap- 
pmg the inliBriiX' edges of the parietal boiies, 
like the scales of annour. llie contilnia* 
tion of Ais sotuie posteriorly has recritted 
thenameof additameatamsatQTa squamosa. 
It oonnects the ossa parietalia to the tciiii- 
poral bcmes^ and also the tempcnral to tte 
iq)heii€id. Hie sphenmdal and setiimoidAl 
sutures smroimd those two boiiesy ' lUid 
join them to eadi othet and to the KM. 

The > transverse suture coimects ib^^part 
the bones of the head to those of th^ ftibe. 
It commences at the external angulai* Jirt- 
cess of the os frontis ; it crosses one orbit 
between the bones of the head and those of 
the face ; it then runs over the root <tkl the 
nose and crosses in a similar manner ^ 
opposite orbit, andfinally terminateis^ the 
opposite external angular process of >- tile 
OS frontis. i'j'nui'- 

The zygomatic suture merely eonnmte 
the zygomatic process of the os mate' ta the 
came process of the os tempore, ftmxAog 
an arch called the ssygoma w yok^T imckr 
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commences at the root of the mastoid pro- 
cess of the temporal bone, it passes upwards 
and back^vards to the termination of the 
sagittal. It then descends downwards and 
forwards to the same point upon the o])po- 
site side. It connects the os occipitis to 
the back part of tbe ossa parietalia. The 
continuation of this suture to the base of the 
skull has been called additanientum sutura 
lambdoidalis. It commences at the root 
of the mastoid process ; that is, at the point 
from which the lambdoidal suture itself 
begins ; it then desoentls upon the inner 
side of that process, and passes foi-wards, 
and inwards, till it reaches the base of the 
skull, and it there terminates at the foramen 
lacerum basis cranii posterius. It con- 
nects the OS occipitis to the back part of 
the OS temporis, on either side. The squa- 
mous sutui'e commences at the root of the 
mastoid process ; it passes in an arched 
direction above the temporal bone, it then 
descends underneatli |the zygoma, passes 
backwards on the inner side of the glenoid 
cavity of the os temporis, and terminates in 
its Continuation at the base of the skull. 
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It has been called squamous from tbe 
upper edges of the temporal bones overlap- 
ping the inferior edges of the parietal bones, 
like the scales of armour. The continua- 
tion of this suture posteriorly has receired 
the name of additamentumsutura squamosa. 
It connects the ossa parietalia to the tem- 
poral bones, and also the temporal to the 
Sphenoid. The sphenoidal and sethmoidal 
sutures surround those two bones, and 
join them to each other and to the rest. 

The transverae suture connects in part 
the bones of the head to those of the face. 
It commences at the external angular pro- 
cess of the OS frontis ; it crosses one orbit 
between the bones of the head and those of 
the face; it then runs over the root of the 
nose and crosses in a similar manner the 
opposite orbit, and finally terminates at' the 
opposite external angular process of the 
OS fi-ontis. 

The zygomatic suture merely connects 
tbe zygomatic process of the os male to the 
same process of the os temporis, formii^ 
an arch called the zygoma or yoke, nndw 
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5f])iiict^^tbe temporal miusde passes to be 

> (JQithe lambdoidal' suture we frequently 
i^d some ossa triquetra or Wormiana from 
llheiv describer. Their existence should be 
))pme in mind^ m they may be mistaken 
jfor fractures. The frontal suture is? rarely 
seen in an adult ; thdugh always in the 
'ffiettts, and frequently in the female. It 
divides theos frontis into two portions; It 
commences at the nasal process of the os fron- 
tis, it passes in a straight direction upwards 
aqd backwai'ds to the sagittal, of which the 
latter. may be said to be its continuation. 

:.;,, , Os Frontis, 

•,{i This bone resembles in shape a cockle- 
m^eU^ It is placed in the upper and fore 
)part .of the skull, and is so named from its 
situation. EiXtemally it is smooth and 
convex ; upon each side of the centre there 
are two prominences which point out the 
situation in which osi^eation first com- 
jneneed in the foetus. Inferiorly the bone 
is contracted, and forms the superciliary 
ridges ; each of these ridges are bounded 
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^-rj.-:T:r "3i^ rirtHoa* 7i>5T ?:*T«r ifeat part, 

't^r-ci'^ uvv ' i rrg hdc ^inekuravds. till it 
•rniLTi^ -Iff: *^7* -it rift had. It then de- 
ii??i!^ ^•vTvitr^ awl famjad s to the 
«s;iH Tt!^* !•:: Til* -T^rwi^iTi- <Me Jrom which 
T-^ renzL - : tr^^e rr. It cmnerfs the back 
viLT -z^fit'-t '.^ frifQtT* t<* ibe fore part of the 
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77f *.\:r "fTti"/ 5«nrv commences ftom tJie 
CTtiirre of rbe C!«:*r»:n2l. it passes in a straight 
direction laetwards to the centre of the 
lambdoida]. It has been named sagittal 
from its lying between these two sutures 
like an arrow between the string and the 
tfow. It connects the ossa parietalia to 
wich otFicr. 

7%/? lamhdoidal («o named from its re- 
NCMiil)lan(;« to the (ji*eek letter A lambda) 




ences at the root of the mastoid pro- 
■ the tempoi-al bone, it passes upwards 
ackwards to the termination of the 
il. It then descends downwards and 
I'ds to the same point upon the oppo- 
;de. It connects the os occipitis to 
ick part of the ossa parietalia. The 
nation of this suture to the base of the 
las been called additainentum sutura 
oidalis. It commences at the root 
mastoid process; that is, at the point 
which the lambdoidal suture itself 
i ; it then descends upon the innei" 
f that process, and passes fonvards, 
iwards, till it reaches the base of the 
and it there tei-minates at the foramen 
m basis cranii posterius. It con- 
the OS occipitis to the back part of 
temporis, on either side. The squa- 
snture commences at the root of the 
id process ; it passes in an arched 
ion above the temporal bone, it then 
ids undemeath ^the zygoma, passes 
'nrds on the inner side of the glenoid 
of the OS temporis,and terminates in 
Bitinuation at the base of the skull. 



L 



98 



It has been called squamous from the 
upper edges of the temporal bones overlap- 
pmg the inferior edges of the parietal bones, 
like the scales of armour. The continua- 
tion of this suture posteriorly has received 
thename of additamentumsutura squamosa. 
It connects the ossa parietalia to the tem- 
poral bones, and also the temporal to the 
sphenoid. The sphenoidal and Bethmoidal 
sutures surround those two bones, and 
join them to each other and to the rest. 

The tmnsverse suture connects in part 
the bones of the head to those of the face. 
It commences at the external angular pro- 
cess of the OS frontis; it crosses one orbit 
between the bones of the head and those of 
the face ; it then runs over the root of the 
nose and crosses in a similar manner the 
opposite orbit, and finally terminates at the 
opposite external angular process of ' tile 
OS frontis. 

: The zygomatic suture merely connects 
the zygomatic process of the os male to the 
Bame process of the os temporis, forming 
an arch called the zygoma or yoke, nbder 
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l^icbivtbe temporal miusde passes to bk 

^ (jmthe lambdoidal' suture we frequently 
S^ some ossa triquetra or Wormiana from 
thek describer. Their exlsteace should be 
|)ome in mind^ m they may be mistaken 
for fractures. The frontal sutute is- rarely 
seen in an adult ; thdugh always in the 
fqettts^ and fi'equently in the female. It 
divides the os frontis into two portionsi It 
commences at the nasal processoftheos fron- 
tis, it passes in a straight direction upwards 
aiid backwai'ds to the sagittal, of which the 
latten;|nay be said to be its continuation. ' 

Os Frontis, 
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This bone resembles in shape a cockle- 
9^^11.4 It is placed in the upper and fore 
part .of the skull, and is so named from its 
situation. EktemaUy it is smooth and 
convex ; upon each side of the centre there 
are, two prominences which point out the 
situation in which ossification first com- 
meneed in the foetus. Inferiorly the bone 
is contracted, and forms the superciliary 
ridges ; each of these ridges are bounded 
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I by an external and internal aiigular pro- 
[ i^ess. Inclined a little to the inner side of 
I l^e_ centre of these ridges, is seen the fora- 
[ ihen supra orbitarium. Occasionally, how^ 
ever, there is merely a notch ; it transmits 
the supra orbitar blood-vessels and nen'e. 
More internally than this foi-ainen there is 
a groove which transmits the tendon of 
the trochlearis, or superior oblique of the 
eye in its course to its insertion. Above 
the internal angular processes there are two 
eminences, which point out the situation of 
the frontal sinuses ; between the two inter- 
nal angular processes, the nasal process pro- 
jects a little downwards, and has a serrated 
edge on each side for supporting more firmly 
tbe two small nasal bones. Proceeding 
backwards from the external angular pro- 
, cesses, we pei-ceive a portion of the temporal 
ridge, and below this the bone is someflrhat 
I excavated forming a part of the temporal 
fossa. Proceeding also backwards from 
the superciliary ridges in an arched direction 
are seen the orbitar processes. At the outer 
part of each orbitar process, there is a de- 
pression, or fossa, lodging the lachrymal 
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gland. Between the orbitar processes thel« 
IS a space called the fissura tethmoidalis, iii 
wbich the eethmoid bone is received. Un- 
deraeath the nasal process there are two 
openings leading into the frontal sinuses. 
On examining the internal pai't of the bone, 
we find that it is concave, and is slightly 
marked by the convolutions of the brain. 
Tner? are also several grooves or sulci 
lodging the arteries of the dura mater. 
In the centre of the bone, iuiteriorly, the 
spine is seen, which commences at a small 
opening called the foramen coecum ; it is 
very prominent at its commencement, but 
as it , ascends it decreases, and finally ap- 
pears to split into two, and between the 
two portions there is a gi'oove formed. 
To the spine the falx major is attached, 
and the groove which is the continuation 
of It, lodges the commencement of the 
supi^ior longitudinal sinus. The fissuru 
setijiiipidaiis is also seen internally, and 
upon each side of it, the orbitar plates of 
the frontal bone. They are thin and semi- 
transjjarent, and are veiy much marked by 
the convolutions of the brain. They sup- 
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port the anterior lobes of the cerebnim, 
This bone ia connected to the ossa parie- 
talia behind, anterioi-ly on either side byiti 
festernal angTilar processes, to the ossa ma- 
larum. Anteiiorly also and inferiorly totlie 
oesa nasi and nasnl processes of the supe- 
rior raaxiliaiy bones. Posteiiorly and in- 
feriorly (in the orbit) to the sethraoid and 
palate bones, and behind and laterally to 
the sphenoid. 

Ossa Parietalla, 
So named from their fomiing the walls 
of the skull. They form by far the greatest 
part of the cvaninm. They are much more 
exposed then the others, are the most fre- 
quently fractuied, and the most easily tre- 
phined: each bone is quadrangular in fbi-m. 
iRttther to the lower side of the centre there 
is a prominence which indicates the point 
where ossification first commenced in the 
'foetus. It is convex and smooth exter- 
natly, whilst internally it is concave. TTiis 
concavity is marked by the convolutions 
of the brain. The superior, anterior, and 
pQsteriOT edges are all serrated, whilst the 
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infCtt^Or ,terolin$tes An^ a . tfainr • squamcms 
e<%^i/ wbicb i& overlapped by tftiesqiiltnii^tils 
|N}rtioAOf the.tempo^ bone.^ > Updn tb^ 
i){^peir: part ;of the biHie posterit^ly, wei find 
4be . Sofhmm patietale^ tranamittiHg a > veiA 
tQ tbe i9tiperior longitudinal si]iui»>: Upon 
tjbie iatenral part of tbe bone there are nfi'- 
nerous suleior grooves^ lodgingtbe atteries 
of th^ dura mater, but there are two lat^ 
ones in particular, which requbre to be 
taken notice of as landmarks, in reference 
to trephining in these parts. One of these 
grooves, which is the larger, is placed oppo- 
site to the anterior and inferior langle of the 
bone, and lodges the arteria menningea 
media> the great artery of the dura mater. 
The. other, the smaller, is placed opposite 
to the posterior and inferior angle of the 
bone, and it lodges the posterior meningeal 
-artery. Upon the very point of the pos- 
terior and inferior wgle, there is also a 
small portion of another very large and 
.deep gi'oove, which transmits a portion of 
4be larteral sinus. When the upper edges of 
•eaych bone m-e approximated, there is ano- 
ther large groove formed between them. 
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srhich takes its coui-se beneath the sagittal 
«ntui-e to the end of the bone, and then 
becomes continuous with a similar groove 
opon the occipital bone; it transmits 
the continuation of the superior longitn- 
dinal sinus. This bone is connected to 
the temporal and sphenoid inferiorly, to 
Iflie occipital behind, above to its fellow, 
Mid anteriorlyto the frontal. The meeting 
ef the frontal and parietal hones being im- 
perfect in the child, thei'e is a membranebus 
mterstice left, which, from its resemblance 
to the trefoil leaf, has been called foliolum, 
and by the ancients hypothetically bregma 
fons pulsatilis, or beating fountain, tHe 
pulsation of the arteries of the bmin being 
felt there, and they considered it as a dt^?ri 
of moisture from the brain. 

Os Occifiifls, '' '■'^ 

So named from its being placed in the po^lfcl^ 
rioi' part of theskull forming the occiput. The 
superior part of this bone has been said (o 
be somewhat triangular in shape, and 'is 
also smooth and convex. Below this tri- 
angular portion are seen the externa! crii- 



cial ridges, which are here foi-nied by one 
perpendiculai- and two transverse spines, 
To the superior ^transverse lidge, the ti-a- 
peziiis, splenius capitis, and complexus 
muscles are attached. To the inferior 
transverse ridge, the small rotatora of the 
head are attached. \J\ion the top of the 
peipendicuhir spine, we find the tuherosity 
of the occipital bone, and to this the liga^ 
inentum nuchie is attached. At the tcFini- 
nation of t!ie perpendicular spine is seen 
the foramen magnum, transmitting the 
raediuUa spinalis and vertebral vein. Upon 
the, sides of this foramen, anteriorly, we 
find two condyloid processes, each of which 
is convex, and is covered with an oblong 
anitiplating surface for articulation with the 
concave superior articulating processes of 
the atlas. Behind the condyloid processes 
are seen two foramina called the foramina 
condyloidea posteriora, to distinguish them 
from two others placed anteriorly, the fora- 
mina condyloidea anteriora. Upon the 
outer side of the two last openings, and at 
the same time somewhat behind theni, there 
are .tflfjj^l^QOves whiqh termipate anteriorly 
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I in two excavations, assisting' in the Ibnim- 
■tion of the foramen laeenim basis, cnmii 
•posterius, and transmitting the termination 
■of the lateral sinus on either side, which 
here forms the commencement of the in- 
■temal jugular vein. In front of the foramen 
magnum, the basilar or cuneiforme process 
■is placed. This passes upivards and for- 
wards, and terminates anteriorly, rough and 
spongy for connexion with the body of the 

■ sphenoid bone. Theinternalpartof thebone 
is divided into four fossa by means of the 

I -crucial ridges, which are here formed of 
' one perpendicular and one transverse spine. 
The two superior fossa lodge the posterior 
lobes of the cerebrum ; the inferior the two 
lobes of the cerebellum. To the upper 
half of the perpendicular spine tiie termi- 

■ nation of the falx major is attached, to the 
lower half of it the faix minor, to the 
transverse ridge the tentorium cerebelii 
is attached. Upon the upper half of the 
perpendicular spine there is a groove which 
lodges the termination of the superior lon- 
gitudinal sinus. Running along each trans- 
verse ridge, there is another large groove. 
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M^hich transmits the lateral smase& At the 
.tennination of tbe.perpeadieular spine is 
iweathe foramen. magiMua; .xqwoir the sides 
of this foramen there a^ e twO'StndUi grooves 
which transmit the< lat€a*al ^siauseA after 
having run upon the petrous: portionsi of 
the temporal bones. Upon tihe sides of 
these grooves there are twt> exca;¥aitions 
which assist in the fonnatioot of the 
fcnumen lacerum basis, cranii pQSterius. 
>UpoQ each side of the S3ramen ioagnnm 
lanteidorlyy we see the forasMila< cotidy* 
loidea aixteriora, which transmit the ninth 
pair of nerves. The foramina oondyloidea 
•posteriora are seldom seen internally; in 
front of the foramen magnum, the basilar 
or cuneifoiTue processes is seen passing up- 
wards and forwards; it is considerably 
•hollowed, lodging the pons Vaix^lii, and 
medulla oblongata, and some important 
blood^vessds. The os occipitis is con- 
nected on the fore part to the ossa parie- 
taiia : inferiorly to the temporal and sphe- 
noid bones, and also to the atlas or first 
vertebra of the neck. 



BbMnUttB \o yin>:i. L^h --•Am hni; .inar 

[ g^Js divided into two portions, u/s. squa- 

I fpous and petrous. It is situated in tiK 

I inferior and lateral portion of the cranium. 

^Tbe upper and outer part of this bone ia 

' §piooth and convex, and has receivetl the 

^^ine of pars squamosa, and the siipei'ior 

§dg'e of this portion overlaps the inferior 

^d lateral portion of the parietal bone. 

, Projecting from the inner part of the sqtia- 

I njous portion, we see the zygomatic pi-o- 

I cess. This process passes outwards and 

I fpnvards to join a similar process of the os 

piale, and thus the zygoma or juguinia 

I ^rmed, underneath whicU the temporal 

I muscle passes to be inserted. Between- the 

^ot of the zygomatic process and the 

l^uamous plate, the bone is hoUoM'ed, lotig- 

iog the temporal muscle. Behind the ay- 

gpmatic process we find the glenoid cavity 

■^hich receives the condyle of the loivep 

j^w ; being lined with an articulating swv 

f^ice fcB* that pui-pose. This articulating 

^\irface extends some way upon the root of 

L%i.f?XSW»a» wWch ishere rath§c,4nsffl|^ 
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nent, and takes the name of eminentia 
articularis : it also extends upon the vaginai 
pi"0ces8, a small plate of bone which passes 
nearly perpendienlarly downwai'ds upon 
the iflner side of the glenoid cavity, and 
siHTounds the root of the styloid process. 
Running across tliis cavity is seen the fis- 
sura glaceri, which transmits the chorda 
tympani. Behind the glenoid cavity is 
seen a large opening, the meatus auditorius 
extemus, or entrance of the external ear ; 
and immediately behind and rather below 
thisj the mastoid process projects do^m- 
wards, giving insertion to strong muscles, 
but 'more particularly to the sterno cleido 
mastoideus. On the inner side of the root 
of this process there is a depression or 
groove which gives origin to the posterior 
beliy of the digastricus muscle. At the 
root of the same process posteiiorly, and 
about half an inch higher than the depres- 
sion which gives origin to the digastricus 
muscle, there is a hole called the foramen 
mastoideum. It transmits a small vein, 
either to the lateral sinus, integuments of 
the head, or an artery to the dura mater. 
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Upou the inner side of the vaginal process, 
we see ■ tlie styloid process, so named from 
its resemblance to the stylus, or point with 
which the ancients eogiuved their writings 
on tablets of wax. It remains cartilaginotii 
for many years after birth, and gives orig:in 
to three distinct muscles, viz. the stylo- 
hyoideus, stylo-pharyngtens, and stylo- 
glossus. Between the styloid and mastoid 
processes, the foramen stylo-mastoideuni is 
placed, which transmits the portio dnra of 
the seventh pair of nerves. 

The internal pait of the squamous por- 
tion is concave, and is marked by the con- 
volutions of the brain ; several sulci a« 
also seen, lodging the branches of the 
arteries of the dura mater. Opposite to 
the mastoid process internally, there is a 
large and deep groove, which transmitaa 
considerable portion of the lateral sioas 
just before it runs a second time upon the 
occipital, to make its exit from the skull. 
The largest part of the temporal bone pro- 
jects internally, and has received the name 
of pars petrosa, or petrous portion, from its 
peculiar hardness. It runs obliquely for- 
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wards and iuwai-ds, an<l eoataiiis the in- 
terrnil ear. Upon the fore part of it Wf 
find a small opening called tbe Ibraini^n 
iiinominatuin, transmitting the nervns in- 
nominatus. Upon the back part there is 
a loi-gei- opening, the meatus auditorius 
internus, or foramen auditivum iatemiimj 
transmitting the seveuth pair of nerves, 
and internal auditory artery. Behind and 
to the inner side of this, there is fui ficea- 
vation which assists in forming the foramen 
lacerum basis, ci-anii posterius. Upon the 
back part of the petrous portion we some- 
times find one or two small openings lead 
ing -from the aqueducts of Cotunnius. 
Upon the under part of the petrous portion 
there is an opening which, in the natural 
situation of the bone, is directly beneath 
the foramen auditivum internum. It is 
called the foi-amen caroticum, and leads 
into the canalis caroticus, or carotid canal. 
This canal ijasses upwai-ds, foi'wards, and 
inwards, and terminates by an irregular 
opening upon the under and fore part of 
the petrous portion; it transmits the in 
j^lc^fotidartei^, an,d_^s..branch of the 
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axth pair of nerves, which, uniting with the 
vidian nerve, forms the eommencenient of 
the great sympathetic. Behind, and to 
the outer side of the foi-amen caroticam 
there is a small but deep excavation called 
the fossa-jugularis. It lodges the com- 
mencement of the internal jugular vein. 
In front of the foramen earoticum, but 
between it and the spinous process of the 
sphenoid bone, we find an irregular open- 
ing from the Eustacliian tube, or the iter a 
palato ad aurem. Both the anterior an<l, 
posterior surfaces of the petrous poation 
are irregulai- where they are opposed to the 
middle lobes of the brain and cerebellum. 
Upon the upper part of the petroua portion 
there is a sharpe ridge, to which the ten-, 
borium is attached; upon this ridge there, 
is a groove (in some subjects more or less 
distinct) lodging the superior peti'osal 
sinus. The tempoml bone is connected: 
superiorly to the parietal by the squamous , 
suture. To the back part of the sphenoid 
by the additamentum of the squamous su-i 
ture, and to the occipital by the addita- 
mentum of the larobdoidal suture. It is 
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afeo connected in front by the zygomatic 
STitare to the oa male ; and inferiorly it is 
articnlated by means of the glenoid cavity 
to the condyle of the lower jaw. 

Ir. 

-til' Os Jiitfniioides, ■ n 

"Is one of the most curious bones in the 
whole body. It is of a cube-like form but 
is not solid, being exceedingly light, a"hd 
cohsiSts of several convoluted plates, which 
form a network not unlike a honeycomb. 
Ttis curiously inclosed between the orbitar 
procteses of tlie os frontis. Tlie upper part 
c^sists of a sieve-like structure, called its 
cribriform plate. Projecting from the fore 
part of this plate, is seen the crista galli, to 
wliicb the commencement of the falx ma- 
jdr is attached. In front of this process 
tftfere is a slight notch or excavation, which 
alsSiSts in forming the foramen coscum; 
Ptbjecting from the under part of the bonei' 
iS' Seen the nasal lamella which entei-S' 
iritW-'thc formation of tlie septum nariuiiil' 
t?pbn the sides of the nasal lamella the 
oSsa'spongiosa superiora are placed, antl' 

»l It -j-u . 
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below these there are two others, the oss;i 
I BpongiosH inferiora. These bones hang 
down from the sides of the septum na- 
rium, and are each rolled up like a scroll 
I of parclimeut. Upon the sides, and more 
externally than the spongy bones, there are 
two plates of bone remarkably thin and 
smooth, which form a great part of the 
orbit, lying upon its inner side. This smootfi 
portion on each side has received the name 
of OS planum. Between the os spongi- 
Pf^um superius and os planum, on each 
pide, there is a large cavity extending su- 
periorly as high as the cribiform plate, 
which is called the aethmoidal sinus. Be- 
l^een the ossa plana and orbitar plates of 
the OS frontis, there are two openings up,(m 
each side, called the foramina orttita^i^ 
interna, anterius et posterius. This Uqae 
is connected to the os frontis, wliere it|i? 
received into the cethmoidal fissure; totbp 
Bphenoid by a sutui-e common to the, t^i? 
.bonee, and it is also connected to the tp- 
mer os unguis and os niaxillare superius 
upon each side. 
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Os SphenoidesM'- »'«^'ij?'i^<t<. 
The sphenoidal bone completes the ci-a- 
niuiii, and closes it below. It is also 
named cuneiforme or wedge-like bone from 
its being wedged in between all the other 
bones of the cranium. In shape it some- 
what I'csenibles a bat with its wings ex- 
tended, and hence it has received the name 
of pteiygoid bone. The temporal processes 
forming the wings, and the pterygoid pro- 
cesses the feet, and its middle is like the 
body and head. Tiie body of this bone is 
placed in the centre, and is much exca- 
vated in order to receive the pituitary 
gland. Upon the fore part of the body 
there are two processes called the anterior 
clinoid, to distinguish them from two 
others placed posteriorly, the posterior 
clinoid processes. These processes form 
the anterior and posterior boundaries of this 
excavated part, which has received the name 
of sella turcica. The two anterior clinoid 
processes arising from the fore part of the 
body of the bone are widely separated from 
each other, whilst the posterior, arising 
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frtttfl'ai^oiftmon base, afterwards diVei^^', 
fead thus they differ from the ' antfeiiBr. 
Proceeding transversely outwards froiii the 
anterior clinoid processes are seen the 
transveree spines to which the tentorium 
cei-ebelli is attached. Upon the side's of 
the sella turcica the alae or wings are situ- 
ated, and these are hollowed for snppol'tin^ 
in part the middle lobes of the cerebrani. 
Each alfe possesses three processes': ' the 
first called the orbitar, is placed anteHorly, 
a1id forms a part of the outside of the 
orbit. The second is called the temporal, 
and is placed externally. Each tempoi-al 
process rises high up and forms a part of 
the hollow of the temple and by meeHiig 
the frontal parietal and temporal bones, Hf 
a thin scaly edge, it also foi'ms a pai-t of' 
the squamous suture. The third, called ttie 
spinous, is placed beliind, and sinks iri 
under the petrous portion of the tempom 
bone. On the back part of the body or 
the bone there is a rough surface by whicfr 
it is connected with the cuneiforme process 
of the OS occipitis. In front of the an- 
terior clinoid processes there are two large 
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and round openings called tbe foran^jna 
optica. Between the transverse spineg and 
alie of the bone, the foramina iacera orbi- 
talia supei'iora are placed, and behind these 
tb^re are two other openings, called- tlie 
foramina rotunda. Behind, and to the 
outer side of these, we see the foramina 
ovalia, and still more outwardly and pos- 
teriorly are tbe foramina spinosa. Upon 
the back part of the sella turcica there are 
two grooves (one upon each side) which 
ti-ansmit the internal carotid arteries. At 
the roots of the anterior clinoid processes 
there is a prominence called the processus 
Olivaris, it separates the optic nerves from 
eacb other. Upon examining the aoterioi' 
part of the bone we see a projecting pio- 
cess called the processus azygos, which is 
connected to tbe nasal lamella of the eeth- 
moid bone,and when it is joined to the vomer 
it completes the osseous part of the septum 
oarium. Upon the sides of the azygos 
process there are two thin plates of bone 
which from their shape have been called 
oasa triangularia, and on removing them 
^l^expuse tlie sphenoidal sinuses, i Th^- 
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ftiiMiacs are two large carides occupying 
nearly the whole of the body of the bone. 
They are separated firom each other by a 
thin bony septum. Proceeding downwards 
from the inferior part of the bone, we see 
the two pterygoid processes^ which are di- 
vided into an external and internal ptery- 
goid plate,and hence they areoften described 
as four processes. Of these two plates the 
internal is much the largest, whilst the 
external is shorter and broader, and ex* 
tends farther back than the internal. The 
internal terminates inferiorly, in a hook* 
like or unciform process, and upon the 
point of it, there is a pulley in which the 
tendon of the tensor circumflexus palati 
muscle plays. 

In addition to the foramina, seen inter* 
nally, there are two others which are placed 
just at the roots of the pterygoid processes, 
called the foramina pterygoidea; they 
lead into the pterygoid canals which pass 
above the pterygoid processes, and transmit 
branches of arteries and nerves. The sphe- 
noid bQue is connected to all the bones of 
the cranium and to several of the foce. 
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!- Having desci-ibed the bones of tbeVHu- 
iSnm separately, we shall now ^ve a ge- 
neral repetition of the parts seen at the 
eternal and internal basis of the skull. 

Anteriorly and in the centre, we find the 
crista galli of the sethmoid bone. Upon 
each side of this is seen the cribriform 
plate of the same bone, and still more 
outwardly and laterally, are the orbitar 
processes of the os frontis. TTiese processes 
support the anterior lobes of the brain, 
AhA are marked by its convolutions. In 
frotat of the crista galli we see the foramen 
eoecum, and in advance of this, the spinous 
process of the os frontis. In the centre 
of the internal basis, but more posteriorly, 
we find the sella turcica, which is bounded 
anteriorly and posteriorly by the anterior 
And posterior clinoid processes. Behind 
thcr Sella turcica, but still in the centre, the 
tuneiforme process of the os occipitis is 
situated. At the termination of this pro 
cess we find the foramen magnum, and 
beyond this are seen the crucial ridges, 
which are formed internally of a trans- 
verse and perpendicula:!* spine. Upon the 
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sides of the sella turcica there ai*e two large 
cavities which are bounded anteriorly by 
the ti-ansvei-se spines, and alee of the sphe- 
noid hone, and posteriorly by the petroio 
portion of the temporal bones. These ca- 
vities receive the middle tubes of the cei"©* 
brum. Between the petrous portions of 
the temporal bones and the transverse 
ridge of the occipital, there are two otliera 
which receive the two lobes of the cere- 
bellum. The space above the transverse 
ridge of the occipital bone, extending "M 
far forwards as the petrous portions of the 
temporal bones, is wholly occupied by the 
posterior lobes of the cerebrum. 

Of the principal Foramina seen intemalltf. j 
The first of these, called the foramina'^ ' 
optica, are placed just in front of the aOJ' 
tei'ior clinoid processes of the splienoidt 
bone, and transmit the optic or secotid^' 
pair of nerves and optlialimic arteries to tlrt*^ | 
eye. Between the transverse spines ahd^ I 
alte of the sphenoid bone, we see the foM-' 
mina lacera orbitalia superiora which trans- 
\ jnit the third pair of nerves, the fourth , 
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pair, the first division of the fifth pair, 
called the opthalmic, and the sixth pair, 
and also the opthalmic veins. Behind 
these openings the foi-amina rotunda are 
placed, transmitting the second division of 
the fifth pair of nerves, called the superior 
maxillary. Behind, and to the outer side 
of the foramina rotunda, we find the fora- 
mina ovalia, which transmit the third divi- 
sion of the fifth pair, called the inferior 
maxillary ; aud still more outwardly and 
posteriorly the foramina spinosa are placed, 
transmitting the arteria meningea media, 
or the great artery of the dura mater. 
Next in order, we find two irregular open- 
ings placed between the petrous portions of 
the temporal bones, and body of the sphe- 
noid, transmitting the internal carotid ar- 
teries. Upon the back part of the petrous 
portion of each temporal bone, the foramen 
auditivum intei-num is placed, transmit- 
ting the seventh pair of nerves, called au- 
ditory; and also the blood-vessels of the 
internal ear. Between the back part of 
the petrous portions of the temporal bones, 
and sides of the occipital we find the fora- 
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mina locera. basis cranii posterius, vbich 
transmit the par ■vagnm, or eiglith pair; 
also the accessory nerves and internal ju- 
ar veins. Upon the fore part and sides 
■of the foramen laaguum, we see the fora- 
imina condyloidea anteriora, transmitting 
the ninth pair of nerves. And lastly we 
have the foramen magnum itself, for the 
passage of the medulla spinalis, with its 
vessels and membranes ; also the vet-tebral 
arteries and accessory nerves. In addition 
to this description of the principal fora^ 
inina, there are several smaller ones. The 
first of which is the foramen coecum ; it is 
placed just in front of the crista galli, be- 
tween it and the spinous process of the os 
frontis; it transmits a small vein which 
forms the commencement of the superior 

I longitudinal sinus. Next we find the fora- 
mina of the cribriform plate, which trans- 
mit small filaments of the first pair of 
nei-ves called olfactory. Between the tem- 
poral and sphenoid bones, and on the inner 
side of the fissures for the internal carotid 
arteries, there are two irregular openings 
called the foramina lacera basis cranii an- 



ttjvittS- lu the recent subject they are 
nearly filled up with ligaments, :md merely 
twusruit small branches of nerves and ar- 
teiies. Upon the fore part of the petrous 
|H>rtions of the temporal bones we find 
two timall openings, called the foramina 
iiinouiinata, tranamitting the uervns inuo- 
iiiinatus upon each side. Lastly, upon the 
itack. piu't of the petrous portions there are 

l.^WHJ very small openings from the aque- 

ii^Cts of Cotannis. 

-inol I.M ■ ■' '! '>■ 

.^^^•jDe^f^q/tionqf the parts seen i^^,^, , 
; ^1 ,, external basis, i,. ,,.,,., 

In the centre, anteriorly, we find the 
nasal lamella of the lethmoid bone, and 
up«m tb(; sides of this are the cribrtfomi 
plates of the same bone. Upon the sides 
of the nasal lamella, bnt rather more out- 
wardly, the sii[}erior and inferior sp<Bigy 
bones are placed, and upon the outer side 
of these we find the ethmoidal sinnaes. 
Still more externally we find the oasa plana, 
and upon each side of these we have the 
orbitar processes of the os frontis. In the 
S^f . tb& external basis, but more pos- 
o 2 
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teriorly than the nasal lamella^ the azygos 
process of the sphenoid bone is placed^ an(} 
upon the sides of that process we find the 
two pterygoid processes, and still farther 
outwards, portions of the alae of the bone. 
To the outer side of the alae, the zygomatic 
processes of the temporal bones are situ- 
ated. In a line posteriorly with the pro- 
> . • ■• ' • ■ 

cessus azygos, we see the basilar process 
of the OS o'ccipitis, and at the termination 
of this process we find the foramen mag- 
num. Upon the sides of this foramen the 
condyloid processes are placed. Upon the 
sides of the basilar process we see the pe^ 
trous portions of the temporal bones ; still 
more laterally, the glenoid cavities of the 
same bones, and more laterally and exter- 
nally than these, we find the styloid, yaginaL 
and majstoid processes upon each si^. 
Finally, behind the foramen magnum, we 
see the external crucial ridges, which are' 
here formed of one perpendicular an^ two 
transverse spines. 
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Of the Foramina seen externality which are 

not seen internally. 

The first are the foramina pterygb^dea, 
placed at the root of the pteiygoid pro- 
cesses. Next we find an irregular shaped 
opening upon each side, placed just in front 
of tiie foramen caroticum, between it and 
the spinous process of the sphenoid bone 
from the Eustachian tube ; just upon the 
inner side, and a little in advance of the 
vaginal process, the foramina carotica are 
situated. They lead into the carotid canal, 
an^ terminate by an irregular opening 
upon the under and fore part of the petrous 
portion, and consequently they do not pass 
directly through the base of the skull. 
Upon the outer and back part of the gle- 
noid cavity, on each side, we find the 
meatus auditivus extern us, and at the root 
of the mastoid processes, posteriorly, we 
find the foramina mastoidea, transmitting 
veins to the lateral sinuses. On the inner 
side of the vaginal processes, between them 
and the styloid, we find the foramina stylo 
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uiastoidea, transmitting the portio dura of> 
the seventh pair of nei-ves. '' 

Behind the condyloid processes of the osj | 
occipitis, we see the foramina condyloideal 
postei'iora, transmitting small veins to th«( 
lateral sinuses, or an artery to the dm-ii 
mater. Lastly, in the orbits we find twoi 
openings, both of whicli are placed upoij 
the inner side of each orbit, called the foraJ 
niina orbitaria intenia anterius et posteJ 
riue ; they mei-ely transmit small bitinches 
of nerves and arteries. 

Of the course of the superior Jp^Uudiml 
and lateral sinuses. 

The superior longitudinal sinus -iitm- 
inences by a small vein which emerges lil 
the foramen coecum, it runs along thespiiw 
of the OS frontis, and beueatli the sagittiil 
suture ; it then descends upon the upper 
half of the perpendicular spine of the occi- 
pitis, and tinally terminates in one of ttk 
lateral sinuses, and generally in the righl 
lateral. 

The lateral sinus of either side, com- 
mencing from tbe termination of thesipe- 
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rior ioDgitudinaL, nms along the transversa 
ridge of the os occipitis, then upon the 
posterior and inferior angle of the parietal 
bone ; from this it passes upon the petrous 
portion of tlie temporal bone opposite to. 
the mastoid process, and a second time it 
gets upon the occipital by the side of the 
foramen magnum, and eventually leaves 
the skull at the foramen iacerumbafii^ crj*- 
I nil posterius, to fortn the com(nencenie)>|i 
I of , the internal jugulai* vein. , .,'t ■ ^nr- 

BONES OF THE FACE. '"'''' 

,,The bones of the face are placed inime- 
di^ely beneath the os frontis, and ure 
^puped together under the common uauiu 
pf'Upper jaw. They are fourteen in num- 
ber* and are usually divided into six pairs 
i|j]4'two single ones, as follows : 
Iljtpoi ossa nasi. Two ossa malavum, , , ' 

,tt;^,uugini.i, — palati, , ,,;' 

— maxUlaria su- ,j— sponglusa iii^ft'^a, 

, ,These (joustitute the six pairs. The two 
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sifxglehone^ave, the vomet- and the 4^ max- 
illare infei*im. . . . . 
^ All these bones ai"e coanected together 
by various suture^ which are named, from 
.their position and course which they t^e; 
but they are of no practical utility what- 
ever, and we shall thei'efore pasjs ovev- them 
and proceed to describe the 
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Ossa A^asi. 

These bones are situate(J» ; ip , th? vpp^ 
part of the face, between the superior max- 
illaiy bones of each side. They are oQi^ivex 
externally, to form the bridge of . tbe nc«s^, 
and concave internally, to increase the jca- 
vity of the nostrils. They ai-e of 3.^ oblpiig 
figui-e, an^ are usually contracted jp^v^be 
centre; being ejcp^nded abovft^. wdr^^fjJil 
more so below. Their upper ^dges, ^}f^j^ 
they axe connected to the na^ pyA>9^sSi(ff 
the OS frontis, are serrated. Then* , ia^^ei' 
edges, where they are opppsed 4pk,^^}ii 
other, are flattened. Below tjieyr,»tc^u>i- 
nate in a thin edge l ^fc whieh thqy ar^icon- 
nected to the cartila«nDf the nose^.. . Tb^' 
outer edges are rather serrated, for con- 
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nexion with the nasal processes of the su 
perior maxillary bones. Projecting from the 
inner edge of each bone, where they are op- 
posed to each other there is a ridge called 
the spinous process, which is connected 
with the nasal lamella of the sethmoid 
bone, to assist in the formation of the sep- 
tum narium.' 

Os Unguis, vel Os Lachrymale. 

Of either side, is a small flat quadrangu 
Iar<lshaped bone, placed at the inner and 
fore-part of each orbit, just beneath the in- 
ternal angular process of the bs frontis, 
atid -behind the nasal process of the supe- 
rior maxillary bone.' Its external surface 
fe ' divided into two unequal portions by 
means of an oblique ridge. The outer- 
'most, or anterior of these portions, is hol- 
Ibwerd Of grooved. This groove assists in 
th6 formation of the lachrymal fossa, in 
Vhich the lachrymal sac is received. The 
I^teterior, or innermost portion, is smooth, 
in order to form a part of the inner side 
<rf the Orbit. The ud;ernal surface is con- 
cave, covering a prat of the aethmoidal 
'•"■ o 5 
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cells. Superioi'ly, the bone bas a rough 
-and rather serrated edge, by which it k 
connected with the internal, angular pro- 
cess of the OS frontis ; behind, it is opposed 
to the OS planum of the sethmoid bone ; 
and in front it is connected with the nasal 
pi-ocess of the superior maxillary bone. 

It is this bone which is pierced in ttie 
operation for fistula lachrymaliB. An op& 
ration which is easily performed, care be- 
ing taken to carry the point of the probe in 
•thBidlreotioa of the groove and nasaJbiiujtt- 
■r-iy;!: . _ _ ■,,■. ^Ji 

.,,.,{,. Os Maxillure Superius , j. ,, 

Is of large size, and very irregular shape. 
From the upper and inner part of it, the 
nasal process ascends, terminating superi- 
orly in a seri-ated edge, to be connected to 
the internal angular process of the os fron- 
tis. Behind, and to the outer aide of the 
oa^al process, there is a groove which as- 
sists in the formation of the lachrymal sac. 
This groove is afterwards continued betund 
the nasal process into the inferior cham- 
ber of the nose, and assists in forming the 
ilMal.canalj through which the nasal dwct 
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To the outer side, and bdiind the 
nasal process, the orbitar process is sitn- 
ated, forming' a lai-ge portion of the floor 
of the orbit. Uuderaeath this process, we 
find the canalis suborbitarius, which ter- 
minates anteilorlv, at the foramen infra 
orbitarium. This opening is placed from 
a qnaiter to half an inch below the orbit, 
the canal and opening- transmit the infrn 
o'bitar blood-vessels and nerve. The space 
between the orbitar and nasal proccases is 
ocCHpied by the os unguis. Below, and to 
the outer side of the orbitar process, there 
is a rough surface, connecting it to the os 
male. The fore part of the body of the 
bdne is hollowed, giving attachment to the 
muscles of the face, whilst the back part 
15 convex and i-ound ; and this i-onndness 
and convexity forms the tuberosity. Infe- 
riorW, the bone is lengthened by the alve- 
ola processes. 'ITicse form the aoetiibnia 
dentia, the sockets receiving the teeth, 
l^pon the inferior part of the bone the pti- 
tatine process is situated. This is hollowed 
above and below, The inferior part passes 
Jgjteiwehed direction, upwtu-tls and back- 
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wards, and forms a part of the floor of tbe 
nostrils and roof of th& mouth. Upon tha< 
fore pai't of the bone, and Just where it is- 
joined, to the same bone of tbe opposite 
side, there is a small depression, which as-; 
sists in forming- the foramen incisivura.. 
On the inner side there is a rough surface- 
for connexion with its fellow; and upon 
this rough surface superiorly, there is ai 
small kind of spinous edge, which assists ia. 
forming the septum narium. Upon thcii 
inner side of the nasa! process there is »■ 
small ridge, to which the inferior spongy- 
bone is attached. If we examine the bone- 
internally, we shall find that the body iai 
occupied by a cavity, which is named fromd 
its first desci-iber antrum Highmorianmo,! 
or Antrum of Highmore. This cavityi 
is concave towards the cheek, but flat-' 
towai'ds the nose, and is separated from 
the nostril by a very thin plate of bone ; 
in the macerated bone it appears to have 
a large opening, but in the i-ecent sub-'i 
jeot this is far from being the case, as itM 
is almost wholly tilledij^ by ligament, am 
very, small opening only- being left instti 
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the top of the cavity. Very frequently 
it is attacked with acute iuflammation^ 
snp{)uration follows, and it becomes dis- 
tended with pus ; the cheek swells, the face 
becomes much deformed, the sufferings ai-e 
exceedingly severe, and if the pus be not 
evacuated caries of the bone takes place, 
and the matter makes its exit by ulcerating 
the cheek, or sometimes by thi sides of 
the teeth. In an acute attack the diag- 
nosis is generally clear, and these dreadful 
eiFeets may be averted by extracting the 
second or third molar teeth, and perforating 
the bone by a probe or trocar. Where 
the inflammation is chronic, it may go on 
for a long time unobsei-ved, the patient 
merely complaining of toothache, and the 
integuments of the cheek remaining free 
from discolouration or swelling. 

Os Male, 

Of either side is an irregular shaped 
bone, the lower and fore part is somewhat 
of a square form; it is convex in front 
and a little concaveibehind. Its convexity 
forms the prominent part of the cheek. Its 
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6oncavTty a part ^df the temporal fo^ un- 
der Tvhich the temporal muscle passes. 
Tliis bone has three considerable processes, 
via. an orbitar, maxillary, and a zygomatic 
process. The orbitar process is placed 
upon the upper and fore part, and it fomis 
a large portion of the outer part of the 
orbit, and it is also connected to the ex- 
ternal angular process of the os frontis. 
The maxillary process ia placed upon the 
inner and lower part, and is connected 'to 
the outer part of the superioi- maxiflary 
bone. Behind, the zygomatic process is 
sittiated, by which it is connected with the 
zygomatic process of the ob teraporis, and 
thus by the uiiion of the two processes, tiie 
zygomatic arch is formed. 

Os PaUiti, 
Of each side, is an irregnlar shaped 
bone placed behind the palatine process 
of the superior maxillary bone, betweefl'it 
and the pteiygoid processes of the sphenoit!. 
Upon the lower part we find the palatine 
process. This on the fore part has a rongh 
surface connecting it to the back pftrP of 



the paliitioe pvocess of the superior luax- 
illary bone. It has ttlso anothev rough 
surface upon Us inner side, connectiog'tt 
to itg feUow. This pt-OGiiSS uniting M'itii 
that of the superior uiaxiiiury bone, (mnan 
the floor of the nostrils and roof of the 
mouth. Uy the union of tiie ttro palate 
bones there is a small ridge Ibund, which 
assists in forining tite septum narium. 
Proceeding bacjtwards and outwards fi-oio 
the palatine process, we find the pterygoid 
[M'Ocess, which is received between tlie ex- 
ternal and intcmai pteiygoid plates of tiie 
sphenoid bone. iJetween the |«ilatiue pi'o- 
eess of the palate bone, and the same pi'o- 
cess of the superior maxillary bone, the fo- 
ramen piilatinum posterius i& situated, ami 
behind this there is another small opening 
in the palate bone itself. Ascending from 
the outer side of the palatine pi-ocess* we 
find the nasal prooest>, and upon the innvr 
side of this process there is a small ridge 
which supports in part the inferior spongy 
bone. The nasal process ascends upon the 
inner side of the tnberosity of the up[>er 
j^Ms.andcloeega portion ofthe'Openingfroni 
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the antnjun. It has a rough sor&oe, ex- 
ternally, connecting it to the tuberosity of 
the upper jaw and pterygoid process of the 
sphenoid bone. Superiorly it terminates 
in the orbitar process^ which fcH'ms a smaU 
portion of the back part of the orbit. This 
process is hollowed^ and communicates 
with the aethmoidal cells. Between the 
orbitar process and root of the pterygoid 
process of the sphenoid b9ne, we find an 
opening called the foramen spheno pala- 
tinum, leading into the nostrils ; it trans- 
mits the spheno palatine artery and nerve 
which is given off from the second division 
of the fifth pair of nerves. 

Osfsa Spmgiosa Inferiora. 

Eacli bone is of a spongy structure 
(hence its name), it hangs curled up in the 
nose, and it is attached to the inner side of 
the nasal processes of the superior max- 
illary and palate bones; it closes a con- 
siderable portion of the opening from .^he 
antrum. Above and upon the inner side> 
where it is opposed to the septun^ liariui^, 
it is irregularly convex, whilst the outer 
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part is considerably hollowed, ^e inner 
part is turbinated or twisted. 

This completes the description of the six 
pairs, and we shall now commence that of 
the vomer and os maxillare inferius. 

The fawner, 

* 1 

Is so named from its resemblance to a 
ploughshare. Upon the upper and back 
part there is a depression which receives 
the processus azygos of the sphenoid boncf ; 
it is also connected superiorly, to the nasal 
lamella of the aethmoid bone. Inferiorly 
it is connected to ^he palatine processes of 
the superior maxillaiy and palate bones. 
Anteriorly it is united by a rough edge to 
the middle cartilage of the nose. The 
posterior edge is turned towards the cavity 
of the fauces, and is unconnected with any 
other bone. 

Os Maxillare Li/erius. 

The lower jaw has been compared in 
figure to a horseshoe, but more correctly 
the Greek u upsilon. In the foetus it is 
divided into two parts, which are after- 
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wurUs united in the centre, forming itin. 
Byiiiptruis, or tlie chin. Proceeding' out-, 
wards ttud backwards from the syzupbius,; 
upon cacii .side is seen tlie base, and the 
teinunation of tbc base forms the angle, 
Superiorly the bone h lengthened by the 
atveolary processes, which correspond to 
those of the upper jaw, formiug the aceta- 
bula duntia, the sockets for the teeth. 
About three quarters of an inch to the 
outer side of the symphisis, but upon each, 
side, of the centre, the foramen mentale is 
situated, wliich is the anterior termination 
uf the inferior maxillary canal. Pii^&ing 
upwards and backwards from the angle?) 
we find the iiscending plates; each.:{^tfi 
leruiiiiates superiorly in two processes, th^ 
tM)tei'ior of which is called the coronoult 
(^nd the postenor the condyloid. : Tbft 
coronoid tei-minates in a pointed extreatHy> 
and upon this the tcmpond muscle i& ,in' 
^rted. I'pon the condyloid process we 
fijid an oblong articulating surface, which 
h received into the glenoid cavity of the 
08 temporis. Upon the inner side of the 
ii^femUiig .pl^t;^ there,U.a.,l!\rg^i.oii5(img 
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rttifc^^fialled tbe forairien nldjAIlafrtf Tp?*i' 
tmus, or the posterior opening of the Ifti'^ 
ferior jnaxillary canal, transmitting^ the ift- 
ferior maxillary blood-vessels and ervei' 
This opening' leads into a canal which runS' 
thi-oughout the whole extent nf the bOIiC^ 
drid tefuiiiiittes anteriorly at the for^nen 
irientalc. If the bone be carefully exa- 
mmed, a groove mil be found which is 
made by the vessels previously to their 
enteriiig the opening. The angles of ihe 
bone Internally are rough, receiving the 
iioBeftions of the pterygoid muscles. The 
ooter part of each angle is also raugh, re- 
ceiving the insertion of the masseter 
iritoscle. Opposite to the symphisis inter- 
nally, there is a small tubercle, which gives 
(MgHi to the genio hyoideus and genio 
hyOglossus muscles. We also find tin 
olilique ridge extending fram this tubercle 
to near the last molar tooth, wliich gives 
Origtfi to the mylo hyoideus. The Irtwet- 
jaw'is connected to the glenoid cavities of 
llii bssa tempoiTitn by means of its mteP- 
iii^ii(?t(lat cartilages. Its motions are up^ 
iit^ArdS and doivim-ards, a conslderiiMe de- 
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gi*ec of lateml or grinding motion is also 
perniitted, and it may be carried some way 
beyond the upper. 

Having now described the bones of the 
face, we shall proceed to the formation of 
the orbits. 



The Orbits 

Are two large funneUike cavities, situ- 
ated just beneath the os front is, having 
tbeir bases in front, and their apices be- 
hind. They are composed of seven bones, 
which are as follow; os frontis, os sphe^ 
iHxidei^ and os tethmoides, these three bones 
ot the eraninm are common to both orbits; 

l^en there' are four of the face which are 
proper to each orbit, rii* os unguis, os max- 
iUare su(>ertus^ os male, and os palati. T^e^ 
upper piurt of each wfoit is formed by the 
o$ tVoat)S> the lower part by the os maxiUare 
$upmu$. The inner part, partly by theos^ 
unguis and o^ pixnum of the sethmoid bone; 
the o^ter part by the os maJe and oi$ s^- ; 
iH^ktes ; the back part. In part by 'fbe os". 
^)laiiuiD of the ^ethmoid anif by the os pa^ 



lati. The os frontis forms the lai-gest, and 
th^Mmlnti the least pai"t of eacli orbit. 



'11 h 'I" 



■:<-Q^niiigs into the c 



-bits. 



On the innei- side of each orbit v-ti £nd 
the foramina oi'bitaria interna anteiius et 
posterius ; at the back part, the foramina 
optica, and to the outer side of these the 
foramina lacera orbitaUa superiora. At 
the lower and outer part of each orbit we 
find thehssura spheno maxillaiis, so called 
from its being placed between the sphenoid 
and superior maxillary bones. Under- 
neath the orbit the cjmalis sub-orbitarius 
is situated, which terminates anteriorly at 
the foramen infra orbitarium. At the up- 
per part we find the foramen supra orbita- 
rium, and to the inner side of this, a groove, 
which transmits the tendon of the superior 
oblique muscle of the eye. In front of the 
pterygoid process of the sphenoid bone, 
and behind the tuberosity of the upper 
jaw, the foramen rotundum is situated. 
Leading downwards from this foramen we 
find the paJato maxillary canal. This canal 



jaiminabpfs iBferioriy at tbe iiksamm p^ta- 
tmiiiai postexdcisw It transmit^ tbe. p^ato 
jna miliary vessels and nerves. 

FhrmoHon of the Nose and tlS cavities. 

• - - . ■ 

The nose is formed partly of. boqa atul 
partly of cartilage. It is divided into two 
cavities by means of the septum nariuoi. 
This septum is fonned l^ the yomer^ 9aaal 
lamella of the aethmoid bcme, assisted by 
.Uie spines of the ossa nai^^ palal3i)r.}BAd m- 
perior nuudllary bones^ and.a^ byr^tbe 
processus azygos of the spheAoi^ ^ It-is 
oompleted by five cartilages^ ^e-^t 
completes the septum narium ooI^oofI^. 
Two others form the apex, and ;|tiei.#tdiFs 
.are completedr by the ake nasi. - r^:^.l^^::■ 
. The floor of the nostrils is icM^xie^sbg^H^ 
palatine pixKxsses of the superioir mffsi^iwy 
apd palate bones. The roof antq^ljit^y 
the ossa nasi, os frontis^ and naqajll .-pjfio- 
cesses of the superior maxillary tMnMBs, iiqpd 
posteriorly by the spbenoidt and i^l^mi^ 
bone. The parietes are formedjlofio^^ 
ossa nasi and nasal processes oi the supe- 
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n&r niEixUlai'y bones, lilad'by the oB nHguis 
and OS planum of the'rathitioid upon each 
side. In the cavities of the nostrils we 
find four bones, tuz. two ossa spongiosa, 
supei'iora and inferiora. These four bones 
divide eacli nostril into three distinct 
chambers, viz. a superior, middle, and in- 
ferior. The aupei-ior chamber is placed 
between the roof of the nostril and superior 
spongy bone ; the middle chamber, be- 
tween the spongy bones themselves ; and 
the inferior between the inferior spongy 
bone and the roof of the mouth. Into 
each superior chamber there is an ojjening 
from the sphenoitlal sinuses, and from the 
posterior {ethmoidal cells, and partly also 
from the frontal sinuses. Into tlie middle 
chamber there is an opening from the 
frontal sinuses, and from the antrum. The 
■'.iarterior gethmoidal cells, communicating 
with the frontal, may be also said to open 
into this chamber. Into the inferior cham- 
ber there is an opening from the nasal 
doct, and also another on the fore part 
from the foramen incisivum, or foramen 
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palatinum anteriud, as it is also called. 

The nose is lined in all its carities bv a 

• 

very delicate secreting membrane called the 
iiiembrana pitnitaria. It extdids into the 
ditferent sinnses and cells of {lie frontal 
sphenoid, and aethmoid bones. It secretes 
the inucns of the nose and npon it the fila- 
ments of the first pair of nerves conveying 
the sense of smell are expanded. 



FINIS. 



Winud by W. J. Catline, Jamaica Bow» Bermondaey. 
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